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EXECUTIVE SUMMARY

Background

Since July of 1983, local, state and federal agencies have inves-

tigated several areas in and around Elkhart, Indiana, for

volatile organic chemical impacts to groundwater. The organic

chemicals of concern in all cases involved chlorinated solvents -

mainly trichloroethene and its breakdown products, but also

chloroform, carbon tetrachloride, and perchloroethylene.

In 1986, Roy F. Weston, Inc., (a U.S. EPA contractor) conducted a

city-wide groundwater investigation. The report which Weston

issued following that investigation identified numerous isolated

groundwater areas which had been impacted by organic chemicals.

Two of the allegedly affected areas are downgradient from the

Elkhart, Indiana railyard of the Consolidated Rail Corporation

(•Conrail11). The Conrail Elkhart Railyard is a rectangular par-

cel of land running east to west, measuring 2 miles by one-half

mile, or approximately 675 acres.

Heston then performed a cursory and biased sampling investigation

of the Conrail Railyard. A single soil sample taken during that

limited investigation revealed a low concentration of carbon

tetrachloride (0.117 ppm). Based on this single sample, the U.S.

EPA proposed that the Conrail Elkhart Railyard be placed on the

National Priority List (HPL), at 53 Federal Register 23986 (June

24, 1988).

For reasons unknown, the EPA has been unwilling to give anything

but slight consideration to evidence that several other in-

dustries which are downgradient of the Railyard (including the

so-called "Martin Drum Site1*), could very possibly be the actual

source of the well contamination in the City of Elkhart.
•»
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Conrail's independent review of historic and current operational
information did not reveal that any significant volume of
chlorinated volatile organics were ever stored, spilled, used or
disposed of on the property. Nevertheless, Conrail retained an
independent consultant, Groundwater Technology, Inc., to both
respond to U.S. EPA's proposed NPL listing, and to design and
implement an independent subsurface investigation to determine
whether the Conrail Yard was a source of the downgradient con-
tamination. The following subsurface investigation resulted from
the implementation of that design.1

1 Prior to executing the work plan designed by Groundwater
Technology, Conrail submitted the plan to tl.S. EPA for its com-

i i ' i
ments and criticisms, if any. The EPA, however, failed to com-
ment upon, or even to acknowledge, the plah. Conrail neverthe-
less directed Groundwater Technology to move forward on the plan
so that the source of the contamination could be identified, con-
sistent with the dictates of the National Contingency Plan.

GROUNDWATER
TECHNOLOGY. INC.
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Conclusions

The purpose of this Subsurface Investigation was to obtain

an independent consultant's evaluation of the allegation by

O.S. EPA that Conrail's Elkhart Railyard is the major, if

not the sole source of certain subsurface contamination

which was discovered downgradient of the Railyard.

The five specific compounds which EPA identified in their

HPL Hazard Ranking System document to be of concern were all

chlorinated compounds: trichloroethene, chloroform, carbon

tetrachloride, perchloroethylene, and dichloroethane.

The investigation set forth in this Report included the sam-

pling of soils at 24 random locations throughout the

Railyard as well as 18 "biased" locations which were iden-

tified by U.S. EPA in their reports as the most likely areas

where the chlorinated compounds would be located.

•

A total of 52 soil samples were analyzed from the 24 random

locations. Of this total, only 3 samples, (less than 6% of

the random samples), contained quantifiable amounts of the

chlorinated volatile organics of concern.

The concentrations of the chemicals of concern which were
found in the three soil samples in question were in the
range of 0.51 of CC14 to 7.5 ppm of TCE.

A total of 36 soil samples were analyzed from the 18
•biased" locations. Of this total, none of the samples con-
tained quantifiable amounts of the chlorinated volatile or-
ganics of concern.

Of the 88 total soil samples analyzed, only 3 samples, or
less than 4 percent, contained quantifiable amounts of the

chemicals of concern. ~~IS QUUNDWOTER
TECHNOLOGY. INC



The investigation also included the installation and
sampling of 7 randomly located groundwater monitoring wells
and 3 "biased" groundvater monitoring wells. Only 2 of the
groundwater well samples (one random, one biased), contained
quantifiable amounts (above the detection limit of 0.2 ppb)
of the chlorinated volatile organics of concern. Further-
more, the concentrations of these organics in the Railyard
wells were one to two orders of magnitude less than the con-
centrations of the same organics found in downgradient
domestic wells of the County Road 1 area.

The fact that the contaminants of interest were found at
only two soil locations and only two groundwater locations,
coupled with the fact that even at these locations the con-
centration levels of the contaminants were extremely low
when compared to the significant contamination found
downgradient of the Railyard, strongly suggest that EPA's
speculations and conclusions about Conrail's contribution to
the contamination are unjustified, and that other sources
downgradient of the Railyard should be carefully inves-
tigated.

HE GROUNDWATER
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1..0 INTRODUCTION

1.1 Site Background Information

The Conrail Elkhart Kailyard (Kailyard) is located in the
southwestern portion of Elkhart, Indiana (Figure 1) . Major
industrial activities in the Elkhart area include the
manufacture of Pharmaceuticals, furniture, recreation
vehicles, mobile homes, and band instruments (Imbrigiotta,
1981) . The Kailyard is situated at the junction of prin-
cipal Conrail routes from the East, Northeast and Mid-
Atlantic states, and is considered to be Conrail 's gateway
yard connecting the Chicago area with the rest of the North-
east. The Kailyard is a hub for the classification and dis-
tribution of rail traffic, handling freight cars to and from
many points in the United States. Originally designed and
built by the former New York Central Railroad in 1956, the
yard became part of the Penn Central Railroad in 1968 with
the merger of the Pennsylvania and New York Central, and it
later became part of the Conrail system when Conrail 's
operations began in 1976. As a matter of law Conrail
retains no liability for the activities of the New York
Central or Penn Central Railroads.

In a freight classification yard, freight cars are sorted
into various tracks for dispatching in trains carrying
"blocks'* of cars to destinations along specific railroad
routes. A small hill or "hump" is used to classify the cars
using gravity. Under this arrangement, trains are pushed up
and over an incline, where the cars are uncoupled. Each car
then rolls by gravity into its predetermined classification
track, guided by automatically operated switches and braking
systems to avoid excess speed. In this report, the hump and
the classification yard are referred to as the "Main cias-

GROUNDWATER
TECHNOLOGY. INC
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sification Yard11. Other auxiliary facilities located at the
Railyard which may be referred to in this report are shown
on Figure 2 and are described as follows:

West/Local Yard. A ten-track local yard is located at the
west end of the north side of the main classification yard.
This yard is used to preblock local freight trains in cus-
tomer order, prior to departure from Elkhart.

car Repair Yard. An eight-track car repair yard is located
at the west end of the main classification yard. Each of
these tracks handles specialized types of freight cars.
Three tracks are covered by a roof for a distance of 300
feet for protection against inclement weather. Storeroom
and shop facilities are adjacent to the repair area.

f

Diesel Shop. Diesel servicing facilities, located north of
the hump crest, include a one-track diesel shop, two diesel
servicing tracks with fuel, water, and sand, and three
"ready tracks" for staging serviced locomotives. A loop
track is available for turning locomotives and is referred

i
to in this report as the Engine Turn-Around Area.

Hvunp Tower. The General Yard Office is located at the hump
crest. Clerical personnel, the Hump Yardmaster, the
Switchtender, the Trainmaster and the Terminal Superinten-
dent are based in this building.

Retarder Tower Building. The Retarder Operator used to be
: |!! 1 1 '

located on the top floor of this six-story tower. Recently,
a computer-operated Retarder system was installed and this
function is now operated from the Hump Tower. The remainder
of the building houses the electronic and power equipment
necessary for the hump operation. A signal and communica-
tion maintenance shop is located on the ground floor.

,== CHOUNDWATER
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•ortn Tower and South Tower. Located at the northwest and

southwest ends of the main classification yard, these towers

are used by the conductors who operate the power-operated

track switches in each of these areas. Crews working at

these locations make up trains by moving cars from the clas-

sification yard to the departure yards.

Water Supply Tank. This tank is located due east of the

Diesel Shop Area yet west of the Engine Turn-Around Track.

This tower stores water pumped from the well located in a

pump house approximately 120 feet east of the tower.

Designated Tank car Assessment Area. These areas were

designated, in an emergency schematic given to the City of

Elkhart Fire Department by Conrail, as desired locations

where cars were to be transported in the event of an emer-

gency, in order to facilitate access by emergency personnel.

The main portion of the Conrail Elkhart Kailyard which was

investigated in this report is approximately 2 miles long

(from east to west) and 0.5 miles wide (from north to

south). The area is bounded on the north by U.S. 33; on the

east by Nappannee Street (S.R. 19); on the south by the

Lusher Avenue Extension (or Conrail fs "South Access Road");

and, on the west by a small extension of S.R. 219. (See

Figure 1) .

The entire Railyard is within the St. Joseph River Basin and

1m located approximately one mile south of the west- flowing

St. Joseph River. The Railyard is situated over outwash

deposits of Pleistocene Age. These deposits are mainly

valley-train materials composed of sands and gravel with

some intermittent layers of silt and clay (Johnson and

Keller, 1972) . These valley-train deposits can vary from 50

to 200 feet in thickness (Purcell, 1983) and overlie bedrock

GROUNDWKTER
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composed of green and black shale called the Subury and
Ellsworth Shales. The shales are Devonian and Mississipian
in age and may range in thickness from 60 to 275 feet
(Johnson and Keller, 1972).

Topography of the Railyard is relatively flat (with excep-
tion of the "Hump" itself) (National Geodetic Vertical
Datum, NGVD). The land surface elevations range between 755
to the east and 745 to the west. Crawford Ditch flows north
toward the St. Joseph River and is a man-made drainage ditch
with its "headwaters" starting on the northern boundary near
the center of the Conrail property. Jt is used as a catch
basin for surface drainage water from the center portion of
the railyard. Currently/ there is an oil skimmer system in-
stalled by Conrail prior to the outfall from the basin into
the ditch to remove any oil that may be floating on the sur-
face water.

Based on available literature and well logs obtained from
the Water Division at the Indiana Department of Natural
Resources "the valley-train deposits along the St. Joseph
River valley form an extensive outwash aquifer. The outwash
deposits, whose average depth is 175 feet are overlain by a
veneer of topsoil whose average thickness is 10 inches. In-
terbedded within these deposits, in much of the study area,
is a layer of silt and clay whose maximum thickness is 80
feet and average thickness is 20 feet. Where present, this
layer divides the outwash deposits into two aquifers and
confines the deeper aquifer" (Imbrigiotta, 1961).
Existing local and on-site well and boring logs indicated
the presence of a gray clay layer beneath the site at less
than twenty feet below the surface, site-specific geologi-
cal data obtained during the Subsurface Investigation are
described in Section 4.0 of this report.

GROUNDWATER
TECHNOLOGY. INC.
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General groundwater flow direction in both the confined and

unconfined aquifers beneath the Railyard is north toward the

St. Joseph River (Imbrigiotta, 1981). Site-specific

groundvater flow direction; however, is discussed in Section

4.3 of this report.

1.2 Mature and Extent of Problem

Since July of 1983, several areas in Elkhart, Indiana have

been under investigation by local, State, and Federal Health

Agencies for the presence of volatile organic chemicals in

the groundwater. The organic chemicals of concern in all

cases involved chlorinated solvents - »ainly,

Trichloroethene (TCE) and its break-down products. However,

other organic chemicals have also been detected in the area

groundwater such as Chloroform, Carbon Tetrachloride (CC14)

and Perchloroethylene (PCE).

As an immediate step to protect public health, the U.S. En-

vironmental Protection Agency (USEPA) in cooperation with

the Indiana Department of Environmental Management (IDEM)

initiated a program of filter system installations with

routine monitoring, bottled water and/or connection to a

city water supply for residential homes that were known to

be using groundwater containing organic chemicals. In con-

junction with this program, the OSEPA contracted Roy P. Wes-

ton, Inc. to conduct a groundwater investigation of the en-

tir* City of Elkhart, Indiana. The report produced from

that investigation (Weston,September 1986) was submitted on

September 16, 1986 to the USEPA. In that report, (Section

6.0), it was recommended that a comprehensive evaluation be

made of the hydrogeologic conditions within each of the

problem areas identified therein.

: CHOtTflM'ATER
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Two distinct problem areas identified in the Weston, Septem-
ber 1986 report were located hydraulically downgradient
(north) of the Conrail Elkhart Railyard. The two areas were
the County Road 1 Area - located approximately 500 feet
north of the west end of the Railyard and immediately west
of County Road 1; and Larue Street Well Field Area - located
approximately 150 feet north of the Railyard and 1600 feet
west of State Road 19 at the east end of the Railyard. Or-
ganic chemicals of major concern in those areas are Carbon
Tetrachloride, its breakdown product chloroform,
Trichloroethene, and various breakdown products of
Trichloroethene, such as 1,1-Dichloroethene and 1,1-
Oichloroethane. (See Section 3.3 for a discussion on break-
down products).

Subsequent to the September, 1986 recommendations made by
Weston, the USEPA contracted Roy F. Weston, Inc. to conduct
an additional investigation on the Conrail property. Two
reports were completed from that investigation and submitted

j

to USEPA in October and November of 1986 (Weston, October
1986 and Weston, November 1986, respectively).

Analytical results from only one out of 28 of the soil
samples collected during the Weston Conrail property inves-
tigation showed a detectable concentration (0.117 mg/kg
[ppm]) of Carbon Tetrachloride (CC14)|. Solely as a result
of this one soil sample, the Conrail Elkhart Railyard was
proposed to the National Priority List (NPL) in the 53
Federal Register 23966, June 24, 1984*

Conrail contacted Groundwater Techno
the proposed listing on the NPL and
the Weston Reports and the Hazard Racking
response and findings were submitted

oigy, Inc. to respond to
evaluate the database of

Scoresheet. The

to USEPA on August 23,

\E GROUNDWATER
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1988. (Groundwater Technology, Inc., August 1988). A sum
mary of the findings are as follows:

o Ho direct evidence exists of carbon tetrachloride dis-
charged to groundvater from the Conrail Elkhart Railyard.

o Between the Conrail property and downgradient, contami-
nated residential wells to the northwest, exist other
likely sources of groundwater contamination by organic
solvents and carbon tetrachloride.

Subsequently, Conrail contracted Groundwater Technology,

Inc. to conduct a Subsurface Investigation at the Elkhart

Railyard, to take a proactive approach and to provide a

statistically valid random, unbiased program for data col-

lection and evaluation. The field work was conducted be-

tween January 30 and March 9, 1989. This report documents

the rationales, methodologies, and results of that inves-

tigation. There is no historic or current data that indi-

cates the presence of any significant volumes of Carbon

Tetrachloride, Trichloroethene, or Chloroform having been

stored, spilled, used or disposed of on the Conrail

property.

1.3

The objective of Groundwater Technology, Inc.*s Subsurface

Investigation was to evaluate the EPA-alleged origin of

various chlorinated volatile organic compounds within the

soils and/or groundwater beneath the property boundaries of

the Elkhart Railyard.

To achieve this objective, it was necessary to design an in-

tensive soil and groundwater sampling program.

-_;-^_B GKXJNDWMTER
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Soil sampling locations and monitoring well locations were
selected on both a statistically valid, random and biased
basis. The rationale for using both basis is described in
Section 1.3.1 of this report. The analytical parameters
chosen for this program were limited to five select volatile
organic compounds as well as complete priority pollutant
scans selected on a random basis for 30 percent of the total
soil sample locations. The rationale for the selection of
the specific parameters and the random scan for priority
pollutants is described in Section 1.3.2 of this report.

1.3.1 Rationale For Random and Biased Soil Boring
and Monitoring Well Locations

Previous investigative work conducted on the Conrail
Elkhart Kailyard property by USEPA's contractor's con-
sisted solely of a biased soil sampling program. In
brief, the selection of sampling locations was deter-
mined on the USEPA's perceived likelihood of those
locations to have detectable chlorinated volatile or-
ganic chemicals present. While a biased sampling
program will only indicate whether suspect areas indeed
contain organic chemicals, it does not give a represen-
tative picture of the entire area of concern.

The rationales used in this investigation were to:

o obtain results that would be representative of the
Railyard by collecting soil and groundwater samples
on a randoa basis; and,

o evaluate the USEPA's alleged origin of chlorinated
volatile organic compounds in two suspect areas (as
noted in the Weston, October 1986 Report), by plac-
ing biased soil borings and monitoring wells in or
near those locations.

GROUNDWATER
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1.3.1.1 Random Locations

In order to determine random soil boring loca-

tions, a grid size was determined based on the

overall size of the area of concern. As previ-

ously Mentioned, the area is approximately 2 miles

long and 0.5 miles wide (1 square mile is 640

acres). The Indiana Department of Environmental

Management requires one soil sample for every ten

acres for sites over 100 acres in size and one

soil sample for every five acres for sites under

100 acres in size, for characterizing landfills

(329 IAC 2-ll-5(a)(1)(A)). For this study, a

sample for every 8 acres was chosen, which gives a

conservative total of 80 grid boxes. An 80-grid

overlay (grids were 518 feet x 667 feet) was

placed on top of a map of the Kailyard and each

grid was numbered 1 through 80. Thirty percent of

the grid numbers were selected at random to deter-

mine in which grids soil samples would be col-

lected (i.e. 24 grids). Boreholes would then be

placed in the center of each selected grid and

soil samples would be collected at two depths (one

from the one-foot interval at the natural soil

surface and one from the one-foot interval at the

top of the water table). Thirty percent of the 24

borehole locations were randomly selected for

completion as Random Monitoring Wells (seven ran-

dom wells). Groundwater samples would then be

collected after well development and stabi-

lization.

GHOUNDWATER
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once plotting of the grid locations was completed

on the field naps, verification was necessary for

each borehole to determine whether those locations

were physically possible or practical. The fol-

lowing criteria was used for that determination:

o Within Conrail property boundaries;

o General accessibility;

o Safety from contact with overhead and/or under-

ground power lines; and,

o Safe distance from "live" or active tracks to

ensure protection of the drilling crew during

drilling.

Essentially, boreholes or monitoring wells cannot

be placed in the track structure and monitoring

wells can not be placed within ten feet of the

center(s) of the track(s). If the locations for a

random borehole/monitoring well did not comply

with the safety or distance criteria mentioned

above/ then it was moved slightly (within several

feet) one way or another so that it would comply

within the criteria yet remain in the selected

grid. In the case where the center of a grid

point .was totally off the Conrail property,

another grid number was randomly selected. This

situation occurred twice during the random genera-

tion process, and new locations were then

selected. Locations of all soil and groundwater

monitoring wells are shown on Figure 2.

GROUNDWATER
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1.3.1.2 Biased Locations

Biased locations of boreholes for this investiga-
tion were selected solely on the basis of prior
concern expressed by the USEPA for two- specific
areas.

Biased Area 1 is located at the far west end
of the West/Local Yard which is located at
the far west end of the entire Railyard site
(this area corresponds to "Section 6A"
referred to in the Weston, October 1986
Report). USEPA 's concern for this area was
due to the fact that these areas were desig-
nated in an emergency schematic given to the
City of Elkhart Fire Department by Conrail as
desired locations where cars were to be
transported in the event of an emergency, in
order to facilitate access by emergency
response personnel.

Biased Area 2 is located in the area of the
Diesel Shop and the Engine Turn-Around Tracks
at the northern portion of the center of the
entire railyard (this area corresponds to
"Sections 3A and 2A" referred to in the Wes-
ton, October 1986 Report). USEPA 's concern
for this area is related to the fact that one
of the soil samples collected from the Engine
Turn-Around Area contained 0.117 mg/kg (ppm)
of Carbon Tetrachlor ide .

Nine borehole locations were selected in each of
the two Biased Areas.

CROt'NDWATER
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In Biased Area l, a uniform grid system was used

to locate each borehole in this area. The same

initial grid size used for the random borehole

locations (518 feet by 667 feet) was divided into

nine grids that were approximately 173 feet by 222

feet in size. This nine block grid was then used

as an overlay at the west end of the local yard.

Boreholes were then located in the center of each

grid using the same safety and distance criteria

as mentioned for the random borehole locations.

Soil samples were collected at the same depth in-

tervals in each of the biased boreholes as

described for the random boreholes.

In Biased Area 2, the borehole locations were not

selected using a grid system as with Biased Area

1. Two different criteria were used for these

borehole locations:

Criteria 1 - Four borehole locations around

the diesel shop and water tower were selected

on the basis that they are in the

dovngradient direction of surface water or

groundwater movement from the diesel shop and

water tower areas.

Criteria 2 - Five borehole locations in and

around the Engine Turn-Around Area were

selected on the basis of their close

proximity to soil sample locations previously

cited by the USEPA from the Weston, October

1986 Report, so that a quality check could be

made of that data.

GHOUNDWXTER
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Field verification of the borehole locations was
conducted in a similar manner as described for
Biased Area 1 and the random locations. Soil
samples were also collected in the same manner as
others in this investigation.

Three biased monitoring wells were located at the
Railyard in addition to the seven random monitor-
ing wells. The intent of these biased well loca-
tions was to have at least one well located
hydraulically upgradient of the entire Railyard
and two located hydraulically downgradient from
the Railyard at locations most likely to intercept
groundwater leaving the Engine Turn-Around Area
and the main classification yard. Groundwater
samples were collected after well development and
stabilization.

1.3.2 Rationale for Parameters Selected For Analysis

1.3.2.1 Select Volatile Organic Compound fVOC)
Analytes

Five VOC analytes were selected for this Subsur-
face Investigation:

o Carbon Tetrachloride (CC14);
o Trichloroethene (TCE);
o Dichloroethane (OCA);
o Perchloroethylene (PCE); and,
o Chloroform.

The rationale for their selection is based on the
USEPA allegations in the NPL Hazard Ranking System
document that the Conrail Elkhart Railyard is the
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•ajor, if not the sole source of these con-

taminants which appear in residential drinking

water veils hydraulically dovngradient from the

Conrail property. All soil and groundwater

samples were analyzed for these five parameters.

So»e of the soil samples were also analyzed for

Priority Pollutant parameters.

1.3.2.2 Priority Pollutant Analvtes

Priority Pollutant Analytes vere randomly selected

for analysis in 14 (30 percent) of the total 45

boreholes. The specific Priority Pollutant

analytes are shown in Table 1:

TABLE 1

List of Priority Pollutant Analytes

Analvte Analvte

Phenol
Bis (2-chloroethyl) ether
2-Chlorophenol
1,3-Oichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis (2-chloroisopropyl) ether
Hexachloroethane
N-Nitrosodipropylaaine
Nitrobenzene
Isophorone
2-Hitrophenol
2,4-Dimethylphenol
Bis (2-chloroethojcy) m*thane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene

4-Bromophenyl phenylether
Hexachlorobenzene
Pentachloropheno1
2,4-Dinitrotoluenc
Fluorene
Diethylphthalate
4-Chlorophenyl phenyl ether
4,6-Dinitro-2-»ethylphenol
K-Hitrosodiphenylamine
Phenanthrene
Anthracene
Di-N-Butylphthalate
Fluoranthene
Benzidine
Pyrene
Butyl Benzyl Phthalate
Benzo(a)Anthracene
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Hexachlorobutadiene
4-Chloro-3-methyIphenol
Hexachlorocyclopentad i ene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Trichloroethene
Benzene
Dibromochloromethane
(+1,1,2-Trichloroethane)
(+cis-l,3,Dichloropropene)

Trichlorofluoromethane
2-Chloroethylvinylether
Bromoform
Total Xylenes
Chloroform
Toluene
Chlorobenzene
Ethylbenzene

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc
Dieldrin

3,3'-Dichlorobenzidine
Chrysene
Bis (2j-Ethylhexyl) Phthalate
Di-N-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1, 2,3, c, d)Pyrene
Dibenzo(a,h)Anthracene
Benzo(g,h,i)Perylene
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
Tetrachloroethene
(+1,1,2,2-Tetrachloroethane)
Methoxychlor
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
SS Bromochlororoethane
SS 1,4-Bromofluorobenzene
Aldrin
alpha-BHC
beta-BHC
gamma-BHC
delta-BHC

4,4'-DDT
4,4'-DpE
4,4«-DQD
Endrin

17
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Bndrin Aldehyde alpha-Endosulfan
beta-Endosulfan Endosulfan Sulfate
Heptachlor Heptachlor Epoxide
PCB-1242 PCB-1248
PCB-1254 PCB-1221
PCB-1232 PCB-1260
PCB-1016

A random Priority Pollutant scan was deemed appropriate
since this scan not only includes the five VOC's of
concern, but also includes a scan of various breakdown
products of those voc's as veil. (See Section 3.3).

1.3.3 MRBODOLOOT

Prior to implementation of any field work, a Site

Health and Safety Plan and a Quality Assurance and

Quality Control Plan was written (Appendix A and

B, respectively).

1.3.3.1 Soil Sample Descriptions

Continuous split-spoon soil samples were collected

from each borehole at the Conrail Elkhart

Railyard. Each borehole was made using an 8-inch

outside diameter, hollow stem auger. A 2.5 foot

long, split-spoon sampler was placed inside the

auger and advanced into underlying material so

that a relatively undisturbed view of the geologic

stratigraphy could be observed and documented.

Soil descriptions were made using the criteria

outlined by the U.S. Department of Agriculture,

Soils Conservation Service, and color-coded using

the Munsell color Chart. The soil boring logs are
contained in Appendix C of this report.

GAOUNDWATER
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After each split-spoon sampler was removed from
the borehole and opened, soil descriptions were
made taking particular care to document odor,
moisture, and textural changes in the stratigraphy
as well as the soil's reaction to Hydrochloric
Acid (10%) when applied to a fresh exposure.

Each split-spoon sampler was thoroughly cleaned
between samples with alconox soap and water ob-
tained from a nearby water source (fire hydrant)
located on the Conrail property.

All augers used at a particular borehole were
thoroughly steam-cleaned between boreholes at the
designated Decontamination Station. All decon-
tamination water was collected and placed into
55-galIon drums for appropriate disposal. All
soil cuttings were also placed into 55-gallon
steel drums. Analysis of the drum contents will
be conducted, and they will be disposed of in an
appropriate manner according to State and Federal
regulations.

1.3.3.2 Soil Sample Collection

The specific details of the soil and groundwater
collection procedures to be followed during this
Subsurface Investigation are shown in the Quality
Assurance and Quality Control Plan for the On-Site
Subsurface Investigation at the Conrail Elkhart
Railvard. Elkhart. Indiana (Appendix B). This

section of the report, however, briefly summarizes

those procedures.

GROUNDWATER
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Two soil samples were collected from each borehole
for the Subsurface Investigation: one soil sample
from the 0-1 foot interval of the natural soil
surface; and one soil sample from the one-foot in-
terval at the top of the water table. The surface
sample was collected to determine the presence of
organic chemicals at the surface while the water
table sample was collected to determine whether
organic chemicals were present at depth. Surface
soil samples were identified using the appropriate
Random Boring Number followed by the letter "A".
(Ex. RB-11A) Water table soil samples were iden-
tified in the same manner except followed by the
letter "B". (Ex. RB-11B).

VOC soil samples collected at each depth were con-
tained in two 40 ml glass vials. Each vial was
filled to the top using a stainless steel spatula
and efforts were made to have as little head space
as possible in the top of the vial. Once filled,
the glass vials were immediately labeled and
sealed vith a screw-cap containing a teflon-lined
septum. The vials were then placed on ice until
they were prepared for shipment to the analytical
laboratory.

Priority Pollutant soil samples were collected at

each depth in randomly selected boreholes. One,

250 ml, amber glass widemouth container and two,

40 ml glass vials were used to contain the

samples. The glass vials were used for analysis

of the Priority Pollutant VOC'a and the amber

glass container was used for the remaining

analytes (PCB's, pesticides, and Base/ Neutral/

Acids).

TECHNOLOGY. INC.
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Three "Blind Duplicate" soil samples were also
collected during this investigation to verify
laboratory quality control. Two were collected
from the random boreholes and one was collected
from a biased borehole.

1.3.3.3 Monitoring Well Installation and Develop-
ment

Ten groundwater monitoring wells were installed at
the Conrail Elkhart Railyard. Each monitoring
well was constructed with two-inch diameter,
flush-threaded, 0.010 inch slot, stainless steel
screen and two-inch diameter, flush-threaded,
stainless steel riser casing. The lengths of
screen varied between wells due to hydrogeologic
conditions. Specific details for each well are
presented in Appendix C of this report. Stainless
steel well construction material was selected on
the basis of its inert properties when in contact
with volatile organic compounds (U,S. EPA, 1986)
which have been alleged to be present in the
groundwater beneath the Conrail property. The an-
nular space around each of the well screens was
filled to approximately two feet above the top of
the screen with Grade A (Spec. 150) silica sand
obtained from Best Stone, Inc. in Chardon, Ohio.
Coarse grade Wyoming Bentonite Pellets obtained
from N.L. Baroid Division in Houston, Texas were
used to fill the annular space above the silica
sand to ensure at least a one and one half foot
seal. The pelletized bentonite seal was activated
by pouring at least one gallon of distilled water
into the annular space. The remaining annular
space was filled with a cement grout up to the
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surface. Protective steel casings with locking

lids and locks were placed over all the well heads

and cemented in place. Conrail personnel also in-

stalled additional temporary protective wood

structures around each well.

All wells were developed using an air jetting

device connected to an air compressor and supplied

with an in-line air filter. The discharge water

was collected from the air jetting device via PVC

flexible tubing and placed into the soil collec-

tion drua at each well head.

Decontamination of all well installation and

development equipment was performed in the same

•anner as explained in part 1.3.3.1 of this Sec-

tion.

1.3.3.4

Hater level measurements were conducted at all

monitoring well locations, approximately two weeks

after installation of the new veils using an

electronic interface probe (0.01* resolution).

The Water Level Data forms are presented in Appen-

dix F of this report. Cleaning of the interface

probe was conducted between each well location

using a single rinse of alconox soap and distilled

water followed by a double rinse of distilled

water.
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1.3.3.5 Groundwater Sample Collection

Groundwater samples were collected approximately
two weeks after installation and development of
the monitoring wells to allow for well stabi-
lization.
Only select VOC's, as shown , in Section 1.3.2.1,
were analyzed in the groundwater samples collected
from the ten wells installed on the Kailyard
property. Specific details of the groundwater
sampling protocol are also presented in Appendix B
of this report; however, this section of the
report briefly describes those procedures.

A minimum of three to five well volumes were
purged from each well using a teflon bailer. Once
an adequate volume was purged from the well, the
bottom filling teflon bailer was slowly lowered
into the water and allowed to fill. The sample
water was then carefully poured from the bailer
into the 40 ml glass vials. No preservative was
added to these samples. The vials were then
labeled and capped so that no air bubbles were in
the sample. Promptly after jcollect ion, all
samples were placed in a copier filled with ice
and prepared for overnight Shipment to Groundwater
Technology Environmental Laboratory for analysis.
Strict chain-of-custody procedures were followed
for all samples collected arid analyzed during this
investigation. j

Between wells, the teflon
decontaminated inside and

bailer was thoroughly
ott|using a single rinse

of alconox soap and distilled water, followed by a
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double rinse of distilled water. Clean nitrile

gloves were worn by sanpling personnel at each

•onitoring well.

1.3.3.6 Monitoring Well Survey

All monitoring wells were surveyed into the Na-

tional Geodedic Vertical Datum (NGVO). Survey

elevations for various wells were based on in-

dividual benchmarks from sanitary sewer pumping

stations which were located closest to those

wells. The benchmark reference elevations used

for the various pumping stations were obtained

from a map supplied by Conrail entitled:

Sanitary Sewage Facilities - I
New York Central System

Elkhart Yard
Elkhart, Indiana

Engineering Dept. New York, N.Y. May 14, 1957
Scale: l"-200' Issue D (Aug. 12, 1957)

192862
Sheet 7A of 26

KF026556

All elevations noted for the veils were taken at
the north side of each well casing.

1.3.3.7 Analytical Methods

The analytical methods used for the soil and

groundvater samples collected during this Subsur-

face Investigation are as shown in Table 2:
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Table 2
Analytical Methods

TYPE OF TYPE OF METHOD OF

SAMPLE ANALYSIS ANALYSIS

Water VOC's (5 only) EPA 601
Soil VOC's (5 only) EPA 8010/

8020/5030

Soil Priority Pollutants:
Acid/Base/Neutral EPA/8270
Semi-Volatiles EPA 8010/
Volatiles 8020/5030

Soil Pesticides/PCB's EPA 8080

1.3.4 Coordination of Field Activities with Railyard
Services and Operations

Prior to the initiation of any field work on site, all
Groundwater Technology and subcontracted personnel were
required to attend a Contractor Safety Training Meet-
ing. This meeting was designed to assist contractors
in understanding the operating practices of the rail-
road industry. All personnel working on-site also fol-
lowed the safety rules set forth in the Groundwater
Technology Site Health and Safety Plan for the Conrail
Elkhart Railyard, Elkhart, Indiana, January 26, 1989
which is presented in Appendix A of this report.

The various sampling programs to be implemented on-site
required extensive coordination efforts between
Groundwater Technology and Conrail personnel prior to
the actual initiation of the programs.

__;,B CROUNDWATER
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Coordination by Conrail personnel with Groundwater

Technology and their subcontractors involved providing

protection services (i.e., connunications and signals)

on a day-by-day basis.
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2.0 8ITB FEATURES

The focus of this Subsurface Investigation was solely on the Con-

rail Property; however, in order to generally characterize the

surrounding area in conformanee with the Subsurface Investigation

Format, the following sections have been included in this report.

2.1 Demography

The data for this section of the report was obtained from

Reference 11 - Population Statistics used for the original

Hazard Ranking Score by Alan Freed of the Indiana Department

of Environmental Management, in that Reference Document,

Mr. Freed states that the total population for a three mile

radius around the Conrail property is 55,552. The data was

obtained from the Census of Population and Housing, 1980

Block statistics from Elkhart and South Bend as well as frora

information obtained from the Elkhart Water Works located at

130 South Main Street, Elkhart, Indiana.

2.2 Land Use

Land use in a three mile radius around the Conrail Elkhart

Railyard varies from light industrial to residential and

agricultural. In the August 23, 1988 response to the EPA's

proposal to place the Conrail Railyard on the NPL,

Groundwater Technology showed that there are at least 22

other potential sources for the area groundvater contamina-

tion. Pages from that response discussing the sources in-

cluding a figure shoving their location) are contained in

Appendix G. One of the other potential sources is an aban-

doned uncontrolled hazardous waste drum dump site known as

the Robert Martin Drum Site. It is located along the north

side of U.S. 33 and is due east of the County Road 1 con-

taminated area.
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Elkhart, Indiana is the location of numerous industries that
manufacture recreational vehicles, mobile homes/ phar-
maceuticals, and metal fabrication. The majority of these
industries and other light industries associated with them
are located immediately adjacent to and within the three
mile radius of the Conrail property. The city of Elkhart is
located directly northeast of the area of concern while the
remaining surrounding areas are largely suburban and/or
rural communities.

2.3 Natural Resources

Natural resources of the area include mining operations for
sand and gravel; groundwater; and surface waters (St. Joseph
and Elkhart Rivers and Baugo Creek). Thirteen parks are lo-
cated within the city limits of Elkhart - mainly near the
confluence of the Elkhart and St. Joseph Rivers.

There are four well fields in Elkhart which withdraw from
the groundwater and supply drinking water to the city. In-
dividual homes outside the city limits also depend on
groundwater as their water supply.

2.4 Climatology

Elkhart County has four well-defined seasons of the year due
to its location in the middle latitudes and in the interior
of a continent away from the moderating effects of the
oceans (Kirschner, 1974).

Kirschner describes Elkhart's climate as "invigorating."
The warmest month of the year is in July and generally has
temperatures of 90 degrees F on an average of eight days per
year. The coldest month of the year is in January and has
temperatures below zero on an average of seven days per
vear* ^_J§ GROUNDWATER
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Precipitation is often its greatest during the late spring

and early summer months. "The winter months average a

little less than two inches and the spring months, about 3.3

inches. The average yearly snowfall is 25.9 inches"

(Kirschner, etal).
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3.0 maBDOUS SUBBTAVCB8 IWVB8TIQATIOM

3.1 soil Sample Results

Two soil sanples were collected and analyzed at each

borehole drilled during this investigation. One of the

samples was collected at the 0-1 foot interval of the

natural soil surface, and the second sample was collected

from the one-foot interval at the top of the water table.

Results of the soil analyses are shown in Table 3 and Table

4.

Discussion of the soil results have been separated into two

sections: 1) Random Borehole Soil Results; and 2) Biased

Area Borehole Soil Results.

3.1.1 Random Borehole Soil Results

As described in Section 1.3.1.1 of this report, the

purpose of the random borehole locations was to obtain

soil samples that are representative of the entire

Railyard. A total of 24 random boreholes were drilled

on the Conrail property. Generally, two soil samples

were obtained from each borehole (24 "surface" soil

samples and 24 "water table" soil samples). In the

case of RfW-5 and RMW-6; however, there appeared to be

a perched, water-bearing zone above the regional water

table. For this reason, three soil samples were col-

lected at each of these locations and identified as:

GaOUNDWATER
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RMW-5A » Surface RMW-6A - Surface
-SB - Perched water- --6B « perched water-

bearing zone bearing zone
-5C =» regional water -6C - regional water

table table

Also, for Laboratory Quality Control, two "Blind Dupli
cate" soil samples were collected from the random

borehole series.

The total number of soil analyses from randomly placed
boreholes is therefore 52. Table 3 summarizes the
analytical results from Random Borehole soil samples.

TABLE 3

Summary of Soils Analytical Results
in Random Boreholes

Other
Compounds
Detected

Random
Borehole
Sample Number

RB-1A
RB-1B
RB-2A
RB-2B
RB-3A
RB-3B
RB-4A
RB-4B
RB-5A
RB-5B
RB-6A
RB-6B
RB-7A
RB-7B
RB-8A
RB-8B
RB-9A
RB-9B
RB-10A

Type of
Analysis

VOC
VOC
VOC
VOC
VOC
VOC
PP
PP
VOC
VOC
VOC
VOC
VOC
VOC
VOC
VOC
PP
PP
PP

VOC's of Concern
fin UG/GJ DPm

<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04
<.04

O rt £. ^̂ ^̂ P• UO Û Ci

2.9 TCE

9

S

MC;PA»!S
PAH's

_.„,PAH's
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TABLE 3 (continued)

Random
Borehole

RB-10B

RB-11A
RB-11B
RB-12A
RB-12B
RB-13A
RB-13B
RB-14A
RB-14B
RB-15A
RB-15B
RB-16A
RB-16B
RB-17A
RB-17B
RB-17D
RMW-1A
RMW-1B
RMH-2A
RMH-2B
RMW-3A
RMW-3B
RMW-4A
RMW-4B
RMW-5A
RMW-5B
RMH-5C
RMW-5D
RMW-6A
RMW-6B
RMW-6C
RMW-7A
RMW-7B

Type of
Analysis

PP

VOC
VOC
VOC
VOC
VOC
VOC
VOC
VOC
PP
PP
VOC
VOC
PP
PP
PP
VOC
VOC
VOC
VOC
PP
PP
VOC
VOC
PP
PP
PP
PP
VOC
VOC
VOC
VOC
VOC

voc's of Concern
(in UG/G1 pom

0.18 DCE
7.5 TCE
<.04
<.04
<.04
0.51 CCL4
04
04
04
04
04
04
04
04
04
04
04
04

A * Surface soil sample
B * Water table soil sample *
D * Duplicate soil sample

Other
Compounds
Detected

PAH's

<
<
<
<
<
<
<
<
<
<
<
<
<.04
<
<
<
<
<
<
<
<
<

04
04
04
04
04
04
04
04
04

<.04
<.04
<.04
<.04
<.04
<.04

PAH'S
PAH's

PAH's
PAH'S
PAH'S

PAH'S
PAH's

PAH'S
MC;PAH'S
HC;PAH'S

PAH's

VOC * Five volatile organic compounds of concern * Except in
PP - 127 priority pollutants RWM-5 and RWM-6:
MC - Methylene chloride B = perched
PAH « Polynuclear aromatic hydrocarbons water table
TCE » Trichloroethene sample
DCE « Trans-l,2-Dichloroethene C - Hater table
CCL4 * Carbon tetrachloride sample
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As shown in Table 3, only three out of 52 random soil
samples contained quantifiable amounts of the volatile
organic compounds of concern (RB-10A, RB-lOB, and RB-
12B). Three other random soil samples (RMW-5B, RMW-sc
and RB-9A), indicated the presence of trace amounts of
Methylene Chloride (MC)*.

Both soil samples at RB-10 (surface and water table)
contained minor amounts of Trichloroethene and Trans-
1,2 Dichloroethene. This random borehole was one of
the boreholes selected for random analysis of Priority
Pollutants. The location of RB-10 is in the southwest
portion of the main classification yard where railcars
are temporally staged for shipment on outbound trains.
No Conrail buildings or potential surface sources of
Trichloroethene are evident at this location.

Carbon Tetrachloride was found at 0.51 ppm in the water
table soil sample at random borehole RB-12. This
chlorinated organic was not found in the surface soil
sample at this location, which indicates that the com-
pound may already be present in the groundwater from an
upgradient source. RB-12 is approximately 1550 feet
due east of RB-10 and located in the southeast portion
of the main classification yard. As with RB-10, there
are no buildings on the Conrail property near or
directly upgradient of the borehole that could be
potential sources of this compound.

* Attributed to laboratory carry-over.
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In summary, only three random soil samples out of a to-

tal of 52 random soil samples collected on the Conrail

property contained quantifiable amounts of

Trichloroethene and Carbon Tetrachloride (two of the

chlorinated volatile organic compounds of concern to

this Subsurface Investigation). Both boreholes in

which the compounds were found are located near the

southern boundary of the Bain classification yard.

Figure 3 is a location map which indicates all soil

sample and monitoring well samples which contained

quantifiable amounts of the volatile organics of con-

cern. Groundwater results will be discussed in Section

3.2 of this report.

3.1.2 Biased Area Borehole Soil Results

Two Biased Areas were determined for the Conrail

Elkhart Kailyard. Biased Area 1 is located at the far

west end of the West/Local Yard and Biased Area 2 is

located around the Diesel Shop and Engine Turn-Around

Area near the north and central portion of the

Railyard. (See Figure 2). Refer to Section 1.3.1.2 of

this report for the rationale behind the selection of

the Biased Areas.

Two soil samples were collected and analyzed from each

biased borehole location in the same manner as

described for the random borehole soil samples (i.e.,

one from the surface soil and one from the one foot in-

terval at the top of the water table). Nine boreholes

were made in each Biased Area, thus a total of 18 soil

samples were collected.
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Ho chlorinated, volatile qrganica of concern to this

Subsurface. Investigation were found in anv of the

Biased Area 1 sojl samples.

Samples collected from Biased Area 2 were slightly dif-

ferent due to geologic conditions at various borehole

locations. In addition to the two routine sanples col-

lected at location B2-1, an additional sample was col-

lected at the interval between three and four feet

below the surface and labeled as B2-1 (3'-4')- The

soil was discolored and exhibited a strong organic type

of odor. Since this borehole location was sited as

close as possible to the location at which EPA sup-

posedly found Carbon Tetrachloride in one of its soil

sanples, Conrail chose to conduct a Priority Pollutant

analysis on the sample. No chlorinated volatile or-

gan ics were found in this sample.

Only one soil saaple was collected at borehole location

B2-7. During drilling, it was apparent that the loca-

tion was in an area where underground diesel storage

tanks had recently been removed. The excavated hole

was apparently filled with ballast. When the driller

determined that the augers were in native soil

material, one saaple was collected. The material was

wet, gray clay and drilling was not continued any

deeper. This sample was labeled B2-7.

CHOUNOWATER
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No chlorinated volatile oraanics of concern to this
Subsurface Investigation were found in any of the
Biased Area 2 boreholes.

Table 4 illustrates the Biased Area 2 borehole loca-
tions which had quantifiable concentrations of
Methylene Chloride and Polynuclear Aromatic Hydrocarbon
(PAH) compounds which were not of concern for this in-
vestigation.

TABLE 4

Summary of Soils Analytical Results
in Biased Area 2 Boreholes
(Quantifiable Results Only)

Biased Area 2

Borehole Number

Analyte

Quantified

Result

fin ua/G) ppm

B2-5A (surface)

B2-5B (water
table)

Methylene Chloride * 0.55
Phenanthrene 2.8
Fluoranthene 3.1
Pyrene 6.8

Benzo(a)Anthracene 3.6
Chrysene 4.8

Benzo(b)Fluoranthene 8.3
Benzo(a)Pyrene 3.9

Indeno(1,2,3,c,d)Pyrene 3.0
Dibenzo(a,h)Anthracene 1.1
Benzo(g,h,i)Perylene 2.8

Methylene Chloride * 0.20
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TABLE 4 (continued)

Biased Area 2

Borehole Number

B2-9A (surface)

Analyte

Quantified

Methylene Chloride *
Toluene

Naphthalene
Phenathrene
Fluoranthene

Pyrene

Benzo(a)Anthracene

Chrysene
Benzo(b)Fluoranthene

Benzo(a)Pyrene

Indeno(1,2,3,c,d)Pyrene

Benzo(q,h,i)Perylene

Result

fin ua/Gl ppm

3.1

O.13

1.6

3.4

2.3

5.1

2.0

4.4

9.1

5.0

2.6

2.2

B2-9B (water

table) Naphthalene

Acenaphthene

Fluorene

Phenathrene

2.2

1.2

1.6

5.5

* Attributed to laboratory carry-over

The presence of PAR compounds is not surprising in an

area such as a railyard. The compounds are common con-

stituents in petroleu» products, and are not considered

to be of concern during this Subsurface Investigation.

The other analytes which appear in the surface samples

at B2-5 and B2-9 and the water sample at B2-9 are

Polynuclear Aromatic Hydrocarbon (PAH) compounds. Due
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to the concentrations found in the water table soil
sample at B2-9 (near the Diesel Shop area), Conrail has
initiated a separate groundwater investigation and
remedial action which is presently under way. The
findings and actions taken under this additional inves-
tigation will be compiled in a separate report and is
not considered to be a part of this Subsurface Inves-
tigation concerning the chlorinated volatile organics.

3.2 Groundwater Sample Results

As described in Section 2.0 of this report, seven random and
three biased monitoring wells were installed at the Conrail
Elkhart Kailyard. The purpose of these wells was to
evaluate the EPA alleged origin of chlorinated volatile or-
ganics in the groundwater beneath the Conrail property.

i

One groundwater sample was obtained from each monitoring
well. For quality control and quality assurance, the fol-
lowing additional samples were obtained:

o one "Blind11 duplicate (labeled Bttw-10-duplicate of
BWM-3);

o one Rinseate Blank;

o one Trip Blank; and,

o Two Water Truck Water Analyst is.

Table 5 shows the analytical results
samples from the monitoring wells.

of the groundwater
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TABLE 5

Monitoring Well
Groundwater Results

Monitoring Well voc of Concern Result
Quantified fug/L) ppb

RMW-l <0 .2
RMW-2 Chloroform 6.0

CCL4 82
TCE 15
PCE 0 . 3

RMW-3 <0.2
RMW-4 <0.2
WIW-5 <0.2
RMW-6 <0 .2
RMW-7 <0.2

BHW-1 <0.2
BMW- 2 <0.2
BMW- 3 TCE 32
BMW- 10 (blind duplicate

of BMW- 3) TCE 30

RINSEATE BLANK <0.2

TRIP BLANK <0.2

WATER TRUCK 11 <0.2
WATER TRUCK 12 TCP 1.5

RMW » Random Monitoring Well
BMW - Biased Monitoring Well
CCL4 « Carbon Tetrachloridc
TCE * Trichloroethene
PCE - Tetracoloroetnene
TCP * TrichlorofluoroBethane

3.2.1 Random Groyndvater Results

There are seven random monitoring veils on the Conrail
property. The only random veil vhich shoved the
presence of chlorinated volatile organics vas RMW-2.
RMW-2 is located near the east end of the Local Yard
tracks. is
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The concentrations of the organics shown in Table 5 are
one to two orders of magnitude less than the higher
concentrations of the same organics found in
downgradient domestic wells of the County Road 1 area.
Conrail is in the process of initiating a detailed
groundwater investigation around RMW-2. The plan for
the investigation and its findings will be submitted
under a separate report from this document.

3.2:2 Biased Groundwater Results

There are three biased monitoring wells on the Conrail
property. BMW-1 was placed so that it would be
hydraulically upgradient of the Conrail property.
BMW-2 and BMW-3 were placed in biased locations thought
to be hydraulically downgradient of the Engine Turn-
Around Area and the main classification yard, respec-
tively.

The groundwater collected from BMW-3 (downgradient front
the main classification yard) was found to contain
32 ug/1 (ppb) of Trichloroethene. A blind duplicate
(labeled BMW-10) was also collected from this well and
the analysis of that sample confirmed the presence of
Trichloroethene at 30 ug/1 (ppb). No other chlorinated
volatile organics were found in any of the wells. Con-
rail is in the process of initiating a detailed
groundwater investigation around BMW-3 in the same man-
ner as for RMW-2. The plan and findings for that in-
vestigation will be submitted within the same separate
report as previously indicated for RMW-2.
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3.3 Compounds of Interest: and Behavior

The five voc's of interest for this investigation, as dis-

cussed in Section 1.3.2.1 are Carbon tetrachloride,

Trichloroethene, Tetrachloroethene, Chloroform, and

Dichloroethane.

Carbon Tetrachloride, Trichloroethene and Tetrachloroethene

are known to be ubiquitous in the environment; their

presence has been detected in finished drinking water (EPA

1975a), in fresh water and rain water (Pearson and McCon-

nell, 1975), in marine water and sediment (Pearson and

KcConnell, 1975; HcConnell et al. 1975) and in the atmos-

phere (signal et al 1978; EPA 1975b; Lillian et al 1975;

Lovelock et al 1973).

Users and formulations of carbon tetrachloride include:

fire extinguisher manufacturing; dry cleaning operations;

manufacturing of refrigerants; aerosols and propellants;

manufacturing of chlorofluoromethanes; extractant; solvent;

veterinary medicine; metal degreasing; fumigant; chlorinat-

ing organic compounds (Verschueren, 1983).

Users and formulations of trichloroethene include: dry

cleaning operations and metal degreasing; solvents for fats,

greases, waxes; solvents for greases and waxes from cotton,

wool* etc., for caffeine from coffee; solvent for cellulose

ester and ethers; solvent for dying; refrigerant and heat

exchange liquid; organic synthesis; fumigant; anesthetic

(Verschueren, 198 3).

Users and formulations of tetrachloroethene include: dry

cleaning operations; metal degreasing; solvents for fats,

greases, waxes, rubber, gums, caffeine from.coffee; remove

soot from industrial boilers; manufacturing paint removers,
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printing inks; manufacturing trichloroacetic acid; ver-
mifuge; heat transfer medium; manufacturing of fluorocarbons
(Verschueren, 1983).

Users and formulations of chloroform include: manufacturing
fluorocarbon refrigerants and propellants and plastics;
manufacturing anesthetics and Pharmaceuticals, primary
source for chlorodifluoromethane; fumigant; solvent;
sweetener; fire extinguisher manufacturing; electronic cir-
cuitry manufacturing; analytical chemistry; insecticide
(Verschueren, 1983). Chloroform is a common degradation
product of carbon tetrachloride.

Dichloroethane was analyzed for in two forms, (1,1-
Dichloroethane and 1,2-Dichloroethane). 1,1-Dichloroethane
is used as a chlorinated solvent intermediate; coupling
agent in anti-knock gasoline; paint, varnish and finish
removers; metal degreasing; organic synthesis; and ore
flotation (Verschueren, 1983). It can be a degradation
product of trichloroethene or 1,1,1 trichloroethane.

The users and formations of 1,2-dichloroethane include:
manufacturing of vinyl chloride; manufacturing of
tetraethyllead; intermediate insecticidal fumigant
(peachtree borer, Japanese beetle, root-knot nematodes);
tobacco flavoring; constituent in paint, varnish and finish
removers, metal degreaser, constituent in soaps and scouring
compounds, wetting and penetrating agents; used in chemical
synthesis and ore flotation. The uses of 1,2 dichloroethane
include: ingredient in cosmetics (nail lacquers) and as a
food additive as a result of its use in extracting spices
such as annatto, paprika, and turmeric. . 1,2-Dichloroethane
can be a decomposition products of 1,1,1 trichloroethane.
(Verschueren, 1983).
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It is an "occasionally expressed, generalized perception"

(Schville-see list of references) that because the pure

chlorinated solvents have a specific gravity greater than

water, any mixture or solution of the same will move

downward through the aquifer due to "density gradients." It

has been shown by Schwille, however, that this is not the

case for small concentrations dissolved in water. As an ex-

ample of the lack of impact that mixtures of chlorinated

solvents in groundwater have on density, the following table

shows the relative increased specific gravity (with

reference to water) that night be observed, based upon the

dissolved concentrations in the study area of the densest of

the five compounds, tetrachloroethene.

Specific Gravity Specific Gravity

Concentra t ion of tetrachloroethene gf Solutions

0.1 ppB 1.63 1.00000063

1.0 ppm 1-63 1.0000063

10.0 ppm 1.63 1.000063

Note: Specific gravity of water is 1.0.

The resultant density or specific gravity increase of the

solution over water is nominal and has little effect on

downward movement of the solution. Indeed, with the five

chlorinated solvents in question, their volatility more than

offsets any specific gravity difference. This has been ob-

served to keep the organic solvent in the upper 10' - 15* of

the aquifer of impact. In viewing the five chlorinated sol-

vents against other common organic chemicals for volatility

(Myer, 1985) , the one with the lowest volatility,

chloroform, has a Henry1* coefficient of 20O, equaling ben-

zene and exceeding some other common volatile organics. The
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basis of air stripping, removal of volatiles from soil and
water, utilizes Henry's principal and reduced pressures to
eliminate the organic from the aqueous phase.

Common low pressure zones in aquifers are discharge zones.
At the Elkhart area of concern, the St. Joseph River is a
groundwater discharge point, and as such, represents a low
pressure point across which the volatile organic solvents in
the shallow aquifer would not migrate.

These previously known facts are referenced in some detail
in the text by Schwille, 1988. In this text, via laboratory
experiments, Schwille proves that dissolved chlorinated mix-
tures tend to follow the top of the aquifer movement rather
than any density gradients.

In .summary, dissolved concentrations in groundwater will not
sink in the aquifer, but rather follow shallow flow lines to
low-pressure, groundwater discharge zones (i.e., surface
streams). Therefore, one should not expect to find the
chlorinated volatile organic compounds of interest at
greater depths downgradient than upgradient.
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4.0 HYDROGBOLOGIC INVESTIGATION

4.1 Physic?! soils Description

Much data was gathered related to the geologic profile of
the area and unconfined water table elevations during the
Subsurface Investigation at the Elkhart Railyard.
Appendix C of this report contains detailed information col-
lected from each borehole and monitoring well.

! . . .

Much of the Railyard area which supports railroad tracks is
covered with at least one to two feet of large, limestone
aggregate (ballast). Surficial deposits of remaining areas
and beneath the ballast are composed of "Made Land" as it is
called by the U.S. Soils Conservation Service (Kirschner,
1974).

Visual observation and documentation of borehole information
obtained during drilling confirm the presence of two to five
feet of fill material over much of the north central and
eastern portions of the Railyard. A hummocky terrain is
visibly evident in the center and east of the Engine Turn-
Around Area which is where the fill material is at its
thickest. Small mounds of debris include old wooden rail-
road ties, gravel/materials sand piles, scrap metal and con-
crete materials. The fill material used for the remaining
area of the Railyard was not as distinguishable due to its
resemblance to the native underlying soils material, sharp
color changes and reaction to Hydrochloric Acid (HCL) are
several ways of defining the fill from natural material;
however, these methods are not always conclusive.
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4.2 Geology

The natural soils underlying the fill ranged from coarse

sand and gravel only, to a combination of fine to medium

sand lenses within the sand and gravel unit, to a combina-

tion of fine to medium sand within the sand and gravel over-

lying a dense clay or dense, fine sand loam unit.

The top of the clay unit, when encountered, ranged in depth

from six feet to twenty feet below the ground surface and

occurred mainly in the center of the Railyard in the north-

ern third of the property. The shallowest depth to the top

of clay, however, occurred on the southern boundary at BMW-

1. The thickness and the sloping character of the clay sur-

face was not deemed necessary in the primary goals of this

investigation; therefore, not all of the boreholes in which

clay was encountered were surveyed for elevation control.

The clay unit is not present at a consistent depth across

the site, nor does it appear to be continuous based on

drilling depths ranging between twenty to forty feet (Bl-9).

This clay unit also seems to have an effect on the

groundwater flow direction in the sand and gravel overlying

the clay. Groundwater flow direction will be discussed in

Section 4.3 of this report.

In summary, the geology beneath the Railyard is generally

consistent with the statements cited in published literature

for the Elkhart area. However, site-specific data reveals

that the clay unit, (originally thought to be continuous

across the site), may either have been "eroded" to depths

not drilled to during this investigation or may be entirely

absent.
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4.3 Groundwater

Ten groundwater monitoring wells were installed at various

locations across the Conrail Elkhart Kailyard. Water level

data was collected from all of the wells and a Groundwater

Gradient and Flow Direction Map was constructed (Figure 4).

All the wells are screened in the aquifer material above the

gray clay unit described in Section 4.2 or to a basal depth

of twenty feet-whichever came first. As shown in Figure 4,

a groundwater high is located in the vicinity of Biased

Monitoring Well-1 (BMW-1). BMW-1 was placed in this loca-

tion as a biased upgradient well. During drilling, the top

of the underlying gray clay unit was only 6.5 feet below the

ground surface at BMW-l - the shallowest depth at which clay

was found in any of the boreholes. Consequently, it appears

that the'clay unit dips generally to the north, west, and

east. This apparent dip and its influence on the

groundwater is reflected in the groundwater flow direction

from BMWrl. A slight groundwater depression anomaly was

noted in! Random Monitoring Well-6 (RMW-6). The reasons for
•

this slight depression are unknown and for purposes of a
generalized groundwater flow map, this anomalous reading was
not plotted.

Groundwater flow direction is generally to the north,
northwest and northeast from the high at BMW-l at a gradient
of .001 foot/foot.
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The Sit* Safety Planning process in an integral function
of all treatment and disposal of hazardous wastes under CERCLA
•ad RCRA. The risk of exposure and need for protecting
employees exposed to hazardous wastes is addressed in the
•Super fund Amendments and Reauthorization Act (SARA) of 1986"
(FR 29261). OSHA requires that hazardous waste site personnel
work in safe conditions under the Hazardous Haste Operations
and Emergency Response regulations (29 CFR 1910.120).
Employees performing clean-up operations under CERCLA, RCRA
(corrective actions), »nd state and local government designated
sites - generally those employees likely to have the highest
exposures to hazardous substances over a longer period - would
be virtually covered by all provisions of this proposal (FR
29623).

The employer's safety and health program must provide an
organizational structure, a comprehensive workplan, and a
site-specific safety and health plan. The plan must
specifically address each work activity and operation, and the
anticipated safety and health hazards associated with each
operation and activity (29 CFR 1926.20(b)(l)(ii) through

Oroundwater Technology, Inc. *s field personnel and .,
subcontractors are required to participate in an on-going
health monitoring program. This program consists of a baseline
medical exam in conjunction with annual examinations to update
each employee's medical history. This allows for determination
of any physical health effects possibly caused by exposure to
hazardous contaminants during site work and also defines any
intolerances an employee might have toward wearing any
necessary, personal protective equipment.

f the Site Safet Plan

Groundwater Technology, Inch's Site Safety Plan is
designed to ensure that employees are aware of potential
hazards which may be encountered during installation of
monitoring wells, and other site operations at the Conrail
Railyard at Elkhart, Indiana. The Plan is intended to address
•11 concerns for health, safety, and regulatory compliance
related to the services Groundwater Technology, Inc. is
providing.
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Groundwater Technology, Inc. recognises that the potential
exiata Cor expoaure to cheaicala during the site
investigation. The degree of potential exposure varies sad is
priMrily dependent upon the type of investigation to be
perfonsad aad extent of contamination in each work area.

The Site Safety Plan eatablishes policies and procedures
to protect both workers and the public frost potentiel hssards
daring routine activities and emergencies, should they occur
while the project ia in progress. This Plan shell be auule
available to all Groundwater Technology, Inc. field personnel
aad any subcontractors working on-site.

The Site Safety Plan will be revised and/or aaendad as new
information is obtained.

All Groundwater Technology, Inc. field personnel and
subcontractors will be required to read thia Site Safety Plan
aad aiga the Persoaael Certificstions and Acknowledgeawnts to
certify that they have read and understood the Plan. Only
those personnel who have signed the Personnel Certificstions
aad Acknowledgments will be pe rait ted to eater tbe site and
begin work. The Site Safety Officer will review thia Plan with
site workers during periodic aafety meetings, review current
site conditions, answer any questions, and discuss any short
term alterations to the Plan if neceasary. The Site Safety
Officer or Field Tea* Leader will meet with field personnel at
the beginning aad end of each work day to review the aafety
procedures snd precautions to be taken or that were taken that
day.
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In the event of an accident or emergency situation,
immediate action must be taken by the first person to recognize
the event. First aid equipment is located on site inside the
Groundwater Technology, Inc. truck. Botify the Project Manager
and Site Safety Officer about the situation immediately after
emergency procedures are implemented.

Inmediate Emergencies:

Local Police:
State Police:
Fire:
Ambulance:

1219)295-7070
1 fBOO) 552-0976
(219)533-4151
911

Medical:

Hearest Hospital; Elkhart General Hospital
Talaphona* 12191294-2621
Add res s;: 600 East Boulevard
Directions toi From Eastern Property Exit. Morth on
19 to S.B. 33. East on S.R. 3.3 to Bridge Street; West
on Bridbe Street to emergency entrance on right—hand
side of street after erosaing the bridge ' _
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Foi*on Control C4Wt«r:__lil_

trgwcy EnTiroiMi«nt«l:

••tional •••ponce Cantar: l-«OQ-424-M02

(O.S. EPA (24-hour Hotline))
••gional EPA Office:
GroundVatcr Tvchoology, ine.:
IDBM QgC; 1 f3^7> 243-SOS6
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Personnel encountering a hasardous situation shall
instruct others on site to evacuate the vicinity immediately
and call the Project Manager, the Site Safety Officer, the
Field Team Leader or, in their absence, the Regional Safety
Director for instructions.

The site ou&t not be re-entered until the situation has
been corrected.

Procedures for Injury

1. Call for ambulance/medical assistance, if necessary.
Notify the receiving hospital of the nature of
physical injury or chemical overexposure.

2. Motify the Project Manager and Site Safety Officer.
If the injury is minor, proceed to administer first
aid and notify the Site Safety Officer.

Treatment

In all cases of chemical overexposure, follow standard
procedures for poison management, first aid, and, if
applicable, cardiopulmonary resuscitation. When transporting
an injured person to a hospital, bring this site safety plan to
assist medical personnel with diagnosis and treatment. Four
different routes of exposure and their respective first
aid/poison management procedures are outlined below:

1. jngestion;

CALL THE POISON CONTROL CENTER AT: 911
FOR INSTRUCTIONS.

making the person drink one or two glasses of water
or milk. Do not u«e carbonated beverage*;.

induced if the person is unconscious or having
convulsions.) Give two tablespoonfuls (one ounce) of
syrup of ipecac, followed-by at least one cup of
water. After ipecac has been administered, promptly
have the person transported to the hospital. If
vomiting does not occur within 20 minutes, repeat
this procedure once.
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stove the person froa the contaainated environment.
Initiate CW if necessary. Call or have soaeohe call
for aedical assistance. Refer to USDS iafonution.
If necessary, transport the victia to the) nearest
hospital.

3. Bfcin
Nash off skin with a large aaount of water
isModiately. BeaoTe any contaainated clothing and
rewash skin using soap, if available. Transport
person to a aedical facility if necessary.

4.

Bold eyelids open and rinse the eyes iaaediately with
copious aaonnts of water for 15 ainutes. If
possible, have the person reaove his/her contact
lenses (if worn). Rever perait the eyes to be
rubbed. Transport person to a hospital.
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SITE GHARACmiZATIOsT

A. SITE DESCRIPTION:

Conrail Elkhart Railvard

- Location of the company; Elkhart. Indiana

- Groundwater Technology, Inc. client? Yes X No

- Contact person(s):

Mama:Rita Hae Boie/Dave Arnold Telephone;(2161-523-6743

- Topography of area surrounding the site:

Hilly Flat_JL_ HunmocRy Marshy

- Area affected:

Urban Rural Resident! a l_i_ Industrial

Conmercial_X__ Other

- Types of bodies of water bordering the site, if any:

Stream River X Pond Lake Bay_
•X

Oqean Other_2 None_

St. Joseph River approx. 1 mile north of site
Crawford Ditch drains the site and flows north to the

St. Joseph River.
- See map in Appendix D

- Properties bordering the site:

North•
ftj»«r»r<pMftn» Commercial, light industrial, and

residential

South;
Description:

ana 11 airport

East:
Description: C«vn*rg*al «nd rei.

West:
Description: Mostly open fields and residential
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- Additional Information:

I • *

History and natura of nroblaa; Thm Conra^ Klkhart

Kail road it>« rac*pfclv oronoxfl to tt>* alational Priori fev

t.iat . j>aaa^ on data obtain^l trou gflil BBMPlfH BlMI

flfOU^flll*^*r ^ifllltJCt1*^ on Cppratl'a pfooairty IMT an EPA

contractor .

Cor fchft ornanie gonatituanta of eonearn nhila «oil

r eonaap^tion in

!• fch« aonrc« of
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C. OM-SITE WORK PLAIS:

- Project objectives:.

of contamination.

- Work tasks :

Task It Install and develop monitoring walla.

Approximately 3

Task 2t Hall gauging. 1 day.

Task 3; Sample groundi»atar. 2 dry*-

Task 4t Sample aoil during drilling.

Task 5: -

Task 6:

D. OTHER HAZARDS

Confined Space Task:

Confined space entry required?:

If yes, please specify: Shed

Manhole Residence Basement.

Tank • Other

Yes. No X

Subsurface Vault.

Trench

Safety enginering controls incorporated in the design of
remediation systems:

0165A - 12
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The potential for unknown hazard* cannot be eliminated,
••sards can exist for all ezpoaure routes sucb as inhalation,
dermal contact, ingestion, and eye contact.

The following are potential hazards and the corresponding
procedures for hazard reduction:

FOB HAZARD

Volatilisation of organic
vapors during all opera-
tions can pose a
potential hazard via the
inhalation of vapors.

1. The ambient air within the
work area and in all
confined spaces must be
monitored prior to entry
with a photoionisation
detector or other organic
vapor analyser. Depending
on organic vapor air concen-
trations, a respirator may
need to be worn. See page 19
for action level and
monitoring procedures.

workers should stand upwind
of the source of contamina-
tion whenever possible,
regardless of the air con-
centrations.

2. Workers may be exposed to
chlorinated hydrocarbons
including carbon
tetrachloride, chloroform,
trichloroetbeae,
1,2-dichloroetheae, and
perchloroetbyli

Organic vapor monitoring
will be done as each new
task begins and then at
intervals through each work
period.

01C5A - 13
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IAL HAZABDfi
PROCEDURES FOR HAZARD

KKDUCTIOM

3. Skin and eye contact with
contaminated groundwater
and/or aoil may occur
during wall installation,
well development, well
gauging and soil and
groundwater sampling.

Skin and eye contact with
nitric acid can occur
if and when it is used
to preserve groundwater
samples.

Use of approved gloves and
goggles will be required
when potential skin and eye
contact with contaminated
substances is apparent.
Gloves should be made of
nitrile, polyvinyl alcohol
or viton.

(see 3. above)

5. Skin and eye contact
with isopropyl alcohol,
alconox, or other cleaning
substances can occur while
cleaning sampling
equipment.

(see 3. above)

6. Ingestion of chemical
contaminants can occur by
accidental swallowing of
contaminated soils, liquids
and/or transfer of contami-
nated particles onto
ingestable substances
(such as food).

Eating, smoking, drinking
and/or application of
cosmetics is prohibited on
site. This minimises the
possibility of exposure to
the petrochemicals poten-
tially encountered on site
via ingestion.

7. Atmospheres that contain
a level of oxygen greater
than 25% pose an extreme
fire hazard (the ambient
oxygen level is approx.
20.5%).

7. Personnel encountering
atmospheres that contain a
level of oxygen greater than
25% must evacuate the site
iflDfidiltfilY. and must notify
the Fire Department (911).

0165A - 14
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PROCEDURES FOR HAZARD
•KIHKTTTf

Confined spaces
••7 lack adequate venti-
lation and trap organic
and/or combustible vapors
To avoid anoxia from the
lack of oxygen and/or
overexposure to vapors,
personnel entering th«se
•paces (if required) must
follow th« procedure for
reducing hazards.

8. The oxygen in confined
apacea swat be monitored
with an oxygen meter prior
to entry. If oxygen
monitoring indicates that
the level of. oxygen is less
than 19.5%, personnel
entering such spaces oust
wear air supplied respira-
tors.

The presence or absence of
explosive vapors must be
determined before entering
any confined space. If the
explosimster readings are
greater than 25% of the
lower explosive limit (LEL).
confined spaces nust not be
entered and the Fire Dept.
should be notified. Vote
that the accuracy of
explosimeters is compromised
when used in atatospheres
that contain less than 19.5%
oxygen.

9. Physical hazards in
general such as:

a) slippery surfaces

b) noise

c) confined spaces

9. a) Use of approved skid-
proof boots shall be
required.

b) Approved ear plugs shall
be atade available for noisy
work operations such as
drilling.

c) Inpleswntation of -buddy
system* shall be in effect
whenever a worker eaters a
confined space. A trained
standby person shall remain
outside space but within
constant visual amsVor
auditory communication.
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IAI. HAZARDS
PROCEDURES FOR HAZARD

REDUCTION

d) contaminated surfaces d) Contact with contaminated
surfaces, or surfaces
suspected of being
contaminated, should be
avoided. This includes
walking through, kneeling or
placing equipment in
puddles, mud, or discolored
surfaces, or on drums and
other containers.

10. Hazards associated
with working in an
operating railyard

a) Personnel should be
knowledgeable of the Conrail
safety rules and shall
comply with these rules
while working on~site.

b) Personnel should always
be alert for trains
operating in either
direction.

c) Refer to pages 17 fc 18
for specific precautions to
take while working in the
railyard.

0165A - 16
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1. All work shall be done in accordance with Conrail rules.

2. All personnel shsll wear hard hats, safety shoes or boots,
full cover clothiag. sad safety vests as the minimum protection
•kilo working in the railyard.

9. Consider all trscks as operating tracks sad always be on
the alert for trains operating in either direction. Avoid
doiag work in the track area when visibility is poor.

4. Before crossing say trscks, stop and look for trains
approaching in either direction. Do not cross trscks unless
you have tiae to walk slowly, and do not take chances. Do not
•top on the head of the rail.

5. Do aot wear loose clothing in the railyard. Loose clothing
caa catch oa saving cars.

C. Do aot step oa track behind stopped rail cars, particularly
those arriving at stations, due to the possibility of rail cars
being reversed.

7. Do aot atteapt to carry heavy Mterial across tracks
without permission of proper authorities.

t. Kaow the procedures to follow in case of a safety situation
requiring an immediate power shutdown. Also, know how to
contact the Train Dispatcher.

9. Keep hands sad feet clear of power switches. Do aot step
oo switches, switch equipment, or frogs (trsck structure at
intersection of two running rails).

10. Working Bear Overhead wires

e. All overhead wires including catenary, transmission.
sad signal lines in electrified cones are to be considered
alive at all tii

b. lasnlatiag covering of wire should aot be depended
upoa for protectioa against shock.

e. Wo eaployee shall do any work aear high voltage wires
or apparatus where it is possible for say pert of his body or
tools sad Material with which he is working to cos* within 10
ftom) foot of sack wires, unless a Coarsil Overhead Maintenance
ojsjf>loyee is assigned to observe the safety of the operation.
IBJO of aetal ladders is forbidden.
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d. When equipment is used in electrified territory or in
the vicinity of any overhead wires, the Contractor must
exercise special care to safeguard all persons in the area.
Special attention must be given where the wires may be
depressed. If, in the opinion of the Engineer, the required
clearances cannot be maintained or any hazards are involved, a
Conrail Overhead Maintenance employee must be requested.

11. Whenever the work may affect the safety of movement of
trains, the method of doing such work, together with the
proposed sequence of operations and time schedules for same,
•hall be submitted to the Conrail Engineer for approval. No
work shall be started or prosecuted until such aproval has been
obtained.

12. When any excavation extends below the bottom of the
crossties, or where the stability of the railroad embankment
and/or structure may be affected by the excavation, such
excavation shall be adequately braced by the Contractor. Prior
to starting any such excavation, detail drawings of the
proposed bracing method shall be prepared and submitted to the
Engineer for his approval.

13. The Engineer or his authorized representitive shall have
complete authority in matters related to the Safety of
Conrail*s operations and facilities. The Conrail Flagman shall
have absolute authority to direct the stoppage of trains. The
,GTI Project Manager/Site Safety Officer shall be responsible
for insuring the safety of all his/her personnel. The GfI
Project Manager/Sit* Safety Officer shall be equipped with air
horns and flags to warn his/her personnel of the approach of
trains. --
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i4 tar i•a »roe«di»r«.

Potential exposure to organic vapors and contaminated

Sroundwater and •oil represent the greatest potential hasardor safety and health at this sit*. Other site hazards may
include potentially explosive and flammable atmospheres as well
as the potential of oxygen-enriched or oxygen-deficient
etmoepherea. Ongoing air Monitoring will provide data to
emsmre that vapor concentrations are within acceptable ranges
and provide adequate selection criteria for respiratory and
dermal protection. TO protect againat worker exposure* the
following Monitoring procedures will be routinely undertaken.

Prior to the initiation of activity at the aite. and
periodically throughout the site operations* ambient air levels
for toxic vapors, potentially explosive atmospheres and oxygen
deficiency will be determined utilising a Plame lonisatioa
Detector and a Combustible Gaa/Oxygen Meter. Haasuraaiants will
be taken at the start of each task and at any time during the
process when it is suspected that air concentrations have
changed as indicated by appropriate warning properties
including odor threshold, irritation, employee stress* or as
otherwise indicated.

Chlorinated hydrocarbons are potential on-site
contaminants. To ensure adequate worker protection, air
ajonitoring for organic vapors nust be performed. Headings
should be taken a minimum of three times a day. Organic vapor
readings shall be taken at the start up of each new task of
work during a work day and periodically during drilling
(depending on the rate of drilling, every 15-30 nitrates).

If FID readings exceed 5 ppm* a full-face respirator with
organic vapor cartridges must be worn by all site workers
within any area where nonitoring results exceed 5 pp». Organic
vapor cartridges shall be changed once every two hours.
Cartridges should be changed immediately if any odor is
detected.
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Zf FID readings exceed 200 ppai personnel shall leave site
liately and contact Site Safety Officer or Regional Safety

Director for further inatructiona. Work can continue at an
upgraded level of protection after contacting the Site Safety
Officer, Regional Safety Director, or Industrial Hygienist.

Before entering a confined space or below grade vault, the
following two monitoring procedures will be completed with
©2/ LEL monitoring equipment:

1) Because of the high vapor density of many organic
solvents, there is a possibility that vapora in enclosed
spaces will replace any oxygen that is present, even if
the space is open to the air. Therefore, oxygen level
monitoring will be done at the top, middle and bottom of
the enclosed space to determine if there is a minimum
acceptable oxygen level of 19.5% prior to entry.

2) Because combustible gas vapors can collect in enclosed
spaces and in low areas, sampling shsll be done to
determine whether the vapor concentrations exceed 25% of
the lower explosive limit. If readings exceed 25% LEL,
personnel shall shut off accessible equipment, leave the
site immediately, and contact the fire department.

3) Oxygen readings should always be taken first. If
oxygen levels are below 19.5%, the LEL reading will not be
accurate'.

All monitoring equipment shall be calibrated and
maintained in accordance with manufacturer's recommendation.
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TIOB

Material Safety Data Sheets (USDS) on all cbeaUcal
substances encountered at the sit* shall be made available to
•11 persons (including subcontractors) working at the site.
TbeseffSDSs shall be enclosed within this site safety plen in
Appendix I.

For eswrgency situations not specifically addressed by
this site safety plan, refer to WDS recoevendations for action
information.

OliSA - 21
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BEALTH BAZABD6 OP SITE COKAKIIABTS

IBTRODUCTIOB

This section describes the potential health effects that a
worker nay experience when exposed to the chemicals potentially
present on this site. Unless stated otherwise, these health
effects may be experienced only after a chronic overexposure to
these cheaicals. It is unlikely that a worker on this site
would develop these health effects if safety procedures are
followed. !

1 TMCHLOMOETliEMB

Trichloroethene (TCE, trichloroethylene) is an example of
a chlorinated hydrocarbon which nay be found on this site. TCE
is often used as a substitute for carbon tetrachloride and is
an important industrial depressing agent. It is also used as a
dry cleaning agent and in decaffeinating coffee.

TCE has relatively low toxicity and is non-flammable. It
is readily absorbed from the lungs and the gastro-intestinal
tract; as with vinyl chloride, a large percent of TCE is
exhaled via the lungs unchanged. TCE has been detected in
employee urine samples several weeks after an exposure.

Prolonged skin contact can cause skin irritation as TCE
defats the skin. Skin sensitisation may also occur and
existing eczematous conditions can be aggravated. Massive
acute exposures may cause headache, nausea, disciness,
incoordination, drowsiness, and mild excitation or euphoria.
The lowest concentration of TCE to produce unconsciousness in
an adult human is approximately 3,000 ppm. Most of these
symptoms will clear promptly when individual breathes
uncontaminated air.

workers chronically exposed to TCE have been found with
central nervous system depression, intolerance to alcohol, and
increased cardiac output. Again, symptoms tend to clear when
exposure to TCE is ceased. Chronic exposures, may also cause
fatigue, headache, loss of memory, depression, cardiac
anthymias, hypertension, or coma. TCE does have a potential
hepato- and nephro-toxicity and has been observed to cause
hepatocellular carcinoma in labortory mice.
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1.2 - DI

1.2-dichloroethene (acetylene dichloride) i» •nother
chlorinated hydrocarbon used in industry •• • solvent. It is
also used as • low temperature extracting agent for
heat-sensitive substances such as perfuses and caffeine in
coffee.

Vapors of 1,2-dichloroethene aay cause irritation of
Sttcous SMStoranes. It also has narcotic effects. Exposure to
1,2-dichloroethene My csuse disciness, drovsiness, nausea,
Tosdting, weakness, tremor, epigastric erases, and
unconsciousness, leversible corneal clouding has been observed
in COM individuals. Exposures to 1,2-dichloroethene are
hepatotoxic to saull laboratory aniaials.
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TBTRACHLOBIDB

Carbon tetrachloride was commonly used for dry cleaning,
degreasing, cleaning electrical parts, and as a fir* extinguisher.
Currently, it is most often used in the production of other
halocarbons and in the fumigation of grain.

Acute exposures to high concentrations of carbon tetrachloride
results in central nervous system depression. Exposure to
extremely high concentrations may lead to a rapid loss of
consciousness. Lower concentrations may cause such central nervous
system effects as dizziness, vertigo, headache, depression, mental
confusion, and incoordination. Many individuals may experience
gastrointestinal symptoms including nausea, vomiting, abdominal
pain, and diarrhea.

Kidney and liver functional injury may occur from a single
acute exposure. Chronic exposures to carbon tetrachloride at low
concentrations will usually result in kidney and liver injury, with
liver injury being more likely the lower the concentration. Some
effects to the nervous system and in the gastrointestinal tract may
also be observed after chronic exposures.

Carbon tetrachloride is a defatting substance. Contact with
the skin removes the fats from the skin and causes a dry,
disagreeable feeling. Prolonged contact may lead to a secondary
infection;! Contact with the eyes will cause irritation but does
not lead to serious injury. Carbon tetrachloride is not
significantly absorbed by the skin. However, considering the high
potential liver toxicity, contact with the skin should be prevented.

Chronic exposures to low concentrations of carbon
tetrachloride result in kidney and liver damage. Some effects to
the nervous and gastrointestinal systems may also be noted, but
these effects are minor compared to the liver and kidney effects.
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Chloroform was widely used •• an anesthetic ia the past.
Although it is sometimes used •• • solvent, it is mow commonly used
ee e chemical intermediate, it also has some value as en
iaeecticide, but its use as a fumigant is not widespread.

Chloroform is more irritating to the skin end eyes than many
other chlorinated solvents. Chloroform is absorbed through the
•kia. Coated with the skin causes a typical 'solvent defattening-
of the skin, possibly resulting in secondary infection and/or
peeliag of the skin. When chloroform is comfined to the skin, it
cea cense e definite burn.

Acute exposures to chloroform may result in depression of the
central nervous system, liver and kidney injury, and possible
cardiac sensitisation.

Chronic exposures to chloroform cause kidney and liver
injury. It appears to be teratogenic and highly toxic to embryos
in animals.
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ETHUJDB

Perchloroethylene is used as an industrial sojirent for a
«-w»w***w»~—- * « _ _ « _ jt~~ jwl««*t4*i/t an<4 flAOrABSlna.erco

numbê o! purposei, particularly dry cleaning and Mmtiag. It
haYbeen used as a treatment for tapeworm, in Juman. and animals.
It also has limited uae aa a chemical intermediate.

parchloroethylene vapors, which have an ether-like odor, can
be irJlSSSS " Se W.

P.nd upper re.pir.tory tract at 75 to 100
DP*. At 400 ppm, odor is strong and unpleasant and def injt*
iSoordination occurs after two hours of exposure. At 600 ppm,
dissines! and loss of inhibition occurs after ten minutes of
exposure.

Symptoms of subacute poisoning include headache, fatigue,
n.usear?o!niting. and temporary blurring of vision.

of liquid perchloroethylene to the eyes may cause

The major response to inhalation of P«rcnlo'oethyJ;;* *Jri
i9

conceiK.Jiin. is Central nervous ;j«fS.;jK:?§uSet I? Jig"
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All Groundwater Technology, Inc. field personnel are required
to have annual medical evaluations in accordance with the company's
•ealtb end Safety Program policy. Additional re-evaluation will be
considered in the event of chemical overexposure while working on
the Conrail aite. Chemicala auapected to be on thie site are
chlorinated hydrocarbon!.

These potentially hasardoua chemicals can affect specific
orgeat systems producing characteristic health effects. The medical
•valuation, therefore, focuses on the liver, the kidney, the
nervous system, and various biocbeaiical parametera measured in the
blood and urine. Laboratory testing includes complete blood count,
appropriate kidney and liver-function tests, and urinalysis. Lung
function tests are performed to evaluate general long health and
the employee's physical ability to utilise respiratory protection
^h^M_£ ̂ B̂Â fcequipment •

Kntry into work site area shall be penaitted only by
authorised and trained work personnel. The immediate work area
shall be cordoned with barricades and/or caution tape at each work
site to prevent unauthorised personnel froafentering the site
without proper personal protective eguipawnt. The Site Safety
Officer shall be watchful to ensure that this precaution is
enforced. The appropriate regulatory personnel shall be notified
of all planned work operations and locations.

There sre four levels of personal protective equipment (PPE)
as determined by federal aafety regulations.

Level A is the highest level of both respiratory and dermal
protection, generally requiring a aupplied-air reapirator and a
fully-encapsulating suit.

•upyliooVeir respirator approved by the Mine Safety and Health
Administration (HBRA) sad national Institute for Occupational
Safety a** Health (BIOSR). Inspirators may be:

pressure-demand, self-contained breathing apparatus
(SCBA)
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or

pretsure-demand, airline respirator, with ••cape
bottle for immediately Dangerous to Life and Health
(IDLH) or potential for IDLH atmosphere.

Pully encapsulating chemical-resistant suit

Coveralls (optional)

Long cotton underwear (optional)

Gloves (inner), chemical-resistant

Boots, chemical-resistant, steel toe and shank(Depending
on suit construction, worn over or under suit boot)

Hard hat
r

Disposable gloves and boot covers (worn over fully
encapsulating suit)

Cooling unit (optional)

fravel B .J ... : . ....,,.,..,. ..... ;-.;...-,-j, .<,.-. ;. •..,....,-....,•-..;.': •-..*•.••/ •• •--Ai-,;.

This leveliof PPE has the same respiratory PrJ*«j"«n " Level
A? but a slightly lesser degree of dermal protection.

Supplied-air respirator (MSHA/HIOSH approved) J

pressure-demand, self-contained breathing apparatus

or

Dressure-demand, airline respirator, with escape
bo?"U for~LH or potential for IDLH atmosphere.

Che»ical-resi«taat clothing (overalls and Jm-*1*̂ *?
leclUt; hooded, one or two-piece chemical-splash suit,
disposable chemical-resistant, one piece suits)

Long cotton underwear (optional)

Coverall* (optional)

Gloves (outer) , chemical-resistant
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Gloves (inner), cmemical-reaistant

Boot* (outer), chemicel-reaistant, steel toe and shank

Disposable boot covers (outer), chemical-resistant
(optional)

Hard hat

Level C protection requires the same degree of Denial
protection as Level B. with • leiaer degree of respiratory
protection.

Air-purifying respirator, full-face, canister- equipped
(NSBA/VIOSH approved)

chemical-resistant clothing (coveralls; hooded, one-piece
" SrT»-pie!e Seiical spl.ah suit; chemical-resistant hood

and̂ ipron; disposable cheaiical-resistant coveralls)

Coveralls (optional)

Long cotton underwear (optional)

Gloves (outer), chemical-resistant

Gloves (inner), cheartcal resistant (optionsl)

Boot (outer). cheaUcal-resistant. steel toe and shank

Disposable boot covera (outer), cheaical-resistant
(optional)

Hard hat

Escape Msk (optional)

Level D basically does not require any tonal or respiratory
protection other the* a normal work uniform

Coveralls

Gloves (optional)

Boots/shoes, leather or chemical-resistant. «te*l toe and
•hank
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Safety glasses or chemical splash goggles (optional)

Hard bat

Site Entry/Initial Protection

During all activities performed on-site/ workers shall
wear a Level 0 suit consisting of coveralls, chemical-resistant
boots and gloves, goggles, and hard hat. The recoonended
chemical resistant material is nitrile, polyvinyl alcohol, or
viton.

All workers within the exclusion sone (see site map) will
be required to wear level D protection. Level of protection
should be upgraded to Level C if air monitoring readings
indicate levels over 5 ppm. If respirators must be worn. Level
C protection gear must be worn. However, air monitoring should
be done at 15-30 minutes intervals when respirators are not
worn.

During all work performed on-site, a task-by-task analysis
must be performed by the Site Safety Officer in order to
determine on-going and changing risks associated with the
airborne toxics possibly encountered. Qroundwater, air, and
soils analyses will also contribute to assessment of the risks.

•"•!

Once the cinitial site entry and air monitoring has been - <
performed, decisions may be made as to whether upgrading,
down-grading or maintaining the level of PPE is warranted.
This decision will be made on a case.-by-case, location-to-
location basis, according to the risk of exposure due to the
work task being performed.

to Site Safet Plan

All decisions made shall be documented daily. Amendments
will be made to this Site Safety Plan for any task to be
performed that is not addressed in this Site Safety Plan.

Following is the set of procedures that will be followed
when site conditions encountered during work operations are
different than those expected and accounted for in the Site
Safety Plan, examples of situations that may occur are the
need to stop on-site work due to hazardous conditions and the
need to change the necessary level of protection for on-site
personnel.
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Sit* Safety Officer (680) o Constantly assesses site
conditions. If Bite conditions
are perceived as • threat to
the health and safety of field
personnel, has the authority to
iejaed lately stop on-site work.

o Votifies Regional Safety
Director as toon as feasible of
a 'stop work* order.

•ational Health and
Safety Program Manager
(BBSPM). and/or
Industrial Rygienist
(IB) with the (Regional
Safety Director)

Evaluate the conditions that
prompted the stop work order.

Establish the actions necessary
to take prior to starting work
again.

Institute an action plan to
prevent a siaUlar situation
occurring again, if possible.

Continually assess conditions
on-site. If levels of air
contaminants exceed those
stated on page 19 and 20, the
860 will ensure that site
personnel are wearing Level C
protective gear. If they are
not, the SSO will iavediately
clear all personnel froai the
area.

Stops on-site work if the
necessary personal protective
equipment is not available.

If necessary personal
protective eguiptaant is readily
available, ensures that all
field personnel don the

isary PPE iawjodiately.

•otifies the Begioeal Safety
Director of the Level of
Protection Upgrade.
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BSD

•HSPM/IH

o >otifie» the HHSPM and/or IH.

o Verifies the need to upgrade
the Level of Protection.

680

LEVEL OF PRQTECTIOM DQMBGBAPE

o Assessment of site conditions
to ensure that site conditions
meet the standards stated in
this Site Safety Plan on page
19 and 20.

o notifies the RSO before taking
any action to downgrade.

USD o Consults with the HHSPM and/or
IH.

o Notifies the SSO of the final
decision.
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Vehicles used for lite work will be equipped with • first
•id kit end safety equipment including:

fire extinguisher,

one ounce Ipecac,

flashlight,

water, suitable for drinking,

- portable eye wash, and

- appropriate emergency bandage material,

thermometer with disposable covers

ice

At each work location reusable sampling end personal
protective equipment will be decontaminated prior to sampling,
between each sample, end after sampling. Sampling equipment
will be decontaminated by steam cleaning or washing with a
mixture of alconoz and water, then rinsed twice with distilled
weter end allowed to air dry on a clean plastic tarp. All
decontamination solutions shall be disposed of at the work
•tetioa where they were generated. Disposable sampling and
pmreoael protective equipment will be pieced in plastic bags
end temporarily stored in designated drums. These drums will
be disposed of according to EPA guidelines, if necessary.

_ Following proper decontamination procedures (decon) is as
important as donning the appropriate safety gear. If proper
decon is not done, many of the protective measures taken while

»r- workimg oa site can be for naught. So, ell workers on-site
i.: most always be conscious of the different ways they can be

exposed to the hazardous material.

Gloves and boots are the first items that should be
= deoomned. A hose or shower can be used to clean ell reusable

•sjnimmsat. Spray deconning will take piece oa the hypalon pad
•eaignsted for this purpose.

01CSA - 35
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The sequence of atepa for removing and cleaning personal
protective equipment follows:

Nash gloves, boota, and outer Tyvek coveralia.

Rinae work gloves, boota, coveralls.

Remove tape at wriata, ankles, neck.

Remove outer boots (if used) and outer gloves.

Remove outer suits, avoiding any contact between the
outside of the suit and the wearer'a body/ and
package; dispose, if disposable.

Remove facepiece of SCBA or respirator, if worn.

Hash reapirator.

Package and/or dispose of facepiece or respirator.

Package boota and gloves or dispose of them.

Dispose of all contaminated items in properly labeled
drums.

If'necessary, copy notes from contaminated paper onto
clean paper while wearing inner gloves (surgical
gloves) at decon atation area.

Remove latex glovea.

Dispose of latex gloves and contaminated note paper.
!

Wash hands and face.

016SA - 36 0 .
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Prill!

A metal detector should be used before drilling on -a site
to determine preseace of subsurface metal tanks sad/or drums.
taring the drilling operation, tMD. persons (one designated as
•driller* end the other as •helper") must be present at all
times. The helper (whether Grouadwater Technology, Inc.
personnel or subcontractors) should be aware of the emergency
•amt-off switch. Every attempt must be made to keep
••authorised personnel from entering the work area. If this is
sjot possible, the operation should be shut down until the area
is cleared. The Site Safety Officer or the Field Teas) Leader
has the authority and responsibility to shut down the drilling
operations whenever a hazardous situation is deemed present.

The SMst of the drilling rig aust maintain a ainii
clearance of ten feet from any overhead electrical cables. All
drilling operations must cease immediately during any hazardous

ither conditions.

Bard hats shall be worn at all times.

All electrical equipment and power cables used in and
around wells or structures containing petrochemical
contamination muat be explosion-proof and/or intrinsically-safe
end equipped with a three-wire ground lead.

Fire Pr

During equipment operation, periodic vapor concentration
surements should be taken with an explosimeter or

combust imeter. If at any time the vapor concentrations exceed
25% LEL, then the Site Safety Officer or designated field
worker should immediately abut down all operations.

Only approved ssfety csns will be used to transport and
store flammable liquids.

All gasoline and diesel-driven engines requiring refueling
t be shut down amfl allowed to cool before filling.

Smoking is not allowed during any operations within the
luaion cone.

flame or spark ia allowed in any area containing
flammable liquids.

OliSA - 37
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General Health

Medicine and alcohol can increase the effects of exposure
to toxic chemicals. The Site Safety Officer or Regional Safety
Director should be notified of any site worker on prescription
drugs with side effects that nay affect judgment or
coordination. Drinking and driving is prohibited at any time.
Driving at excessive speeds is always prohibited.

Skin abrasions must be thoroughly protected to prevent
cheaicals from penetrating the abrasion.

Cold Stress Prevention

The following measures should be taken to prevent
hypothermia:

1) Provide warm liquids for site workers to drink, if
they will be on site for over one hour. The drinks
should be decaffeinated.

2) Provide a warm sheltered area for warming, if workers
will be present for over two hours.

3) Extremities, such as hands and head, should be
covered.

4) Temporary windblocks may reduce the windchill factor
on particularly windy days.
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Oroondwater Technology, Inc. will oversee and act
accordingly during all phases of tha project. The following
•anageswnt structure will be instituted for the purpoae of
aucceaafully and safely completing this project.

The Project Manager will be responsible for implementing
the project and obtaining any necessary personnel or resources
for the completion of the project. Specific duties will
include:

coordinating the activities of all subcontractors,

selecting a Site Safety Officer and field personnel
for the work to be undertaken on site,

ensuring that the tasks assigned are being costpleted
as planned and on schedule,

- providing authority and resources to ensure that the
Site Safety Officer is able to implement and manage
safety procedures,

preparing reports and recommendations about the
project to clients and affected Groundwater
Technology, Inc. personnel,

ensuring that all personnel allowed to eater the site
(i.e. EPA, contractors, state officials, visitors)
are made aware of the potential hazards associated
with the substances known or suspected to be on site,

ensuring that the Site Safety Officer is aware of all
of the provisions of this site safety plan and is
instructing all personnel on site about the safety
practices and emergency procedures defined in the
plan, and

ensuring that the Site Safety Officer is Making an
effort to monitor site safety.

Safety Director

The Begional Safety Director shall be responsible for the
overall coordination and oversight of the site safety plan.
Specific duties will include:

01CSA - 39
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approving the selection of the types off personal
protective equipment (PPE) to be used on sit* for
specific tasks,

monitoring the compliance activities and
documentation processes undertaken by the Site Safety
Officer,

evaluating weather and chemical hazard information
and making recommendations to the Project Manager
about any modifications to work plans or personal
.protection levels in order to maintain personnel
safety,

coordinate upgrading or downgrading PPE with Site
Safety Officer, as necessary, due to changes in
exposure levels, monitoring results, weather, other
site conditions, and

approving all field personnel working on site, taking
into consideration their level of safety training,
their physical capacity, and their eligibility to
wear the protective equipment necessary for their
assigned tasks (i.e.: Respirator Fit Testing Results).

Site Saffttv officer

The Site Safety Officer shall be responsible for the
implementation of the site safety plan on site. Specific
duties will include:

monitoring the compliance of field personnel for the
routine and proper use of the PPE that has been
designated for each task,

routinely inspecting PPE and clothing to ensure that
it is in good condition and is being stored and
maintained properly,

stopping work on the site or changing work
assignments or procedures if any operation threatens
the health and safety of workers or the public,

monitoring personnel who enter and exit the site and
controlled access points,

reporting any signs of fatigue, work- related stress,
or chemical exposures,

dismissing field personnel from the site if their
actions or negligence endangers themselves,
co-workers, or the public,

0109
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reporting any accidents or violations of the site
safety plan to the Projact Manager, and documenting
the seas for the project in the project records,

knowing emergency procedures, evacuation routes and
the telephone muabert of the nabulance. local
hospital, poison control center, fire end police
departments,

ensuring that all project-related personnel have
signed the personnel agreement and acknowledgments
fora contained in this site safety plan, and

coordinate upgrading and downgrading PPC with the
•egional Safety Director, as necessary, due to
changes in exposure levels, monitoring results,
weather, and other site conditions.

Maid

In the event that the Project Manager and the Site Safety
Officer are not on site, the Field Team Leader will assume all
responsibility for enforcing safety procedures.

Frank H. Lawrence, M.D.
DOTftOLOGIC DATA. Portland. Maine . (207) 773-3020

Marilyn I. Grant. I.B., B.S., C.O.H.H
OnriKOLOGIC DATA, Portland, Maine (207) 773-3020

Lori St.Pierre, I.H.
EMVIBOLOGIC DATA, Portland, Maine (207) 773-3020

The specific duties of the Medical/Technical Advisors
include:

providing technical input into the design of the site
safety plan.

advising field personnel on worker exposure potential
along with appropriate basard reduction methods, and

recommending a suitable medical monitoring program
for the site workers.
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Field

All field personnel shall be responsible for acting in
co&pliance with all safety procedures outlined in the site
safety plan. Any hazardous work situations or procedures
should be reported to the Site Safety Officer so that
corrective steps can be taken.
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All Groundwater Technology, Inc. project personnel and
Subcontractor personnel ire required to sign the following
egreeawnt BiifiJ. to. conducting work it the Conrail Kailyard site.

.1. I have read and fully understand the Site Safety Plan
and «y individual responsibilities.

2. I agree to abide by the provisions of the Site Safety
Plan.

John Matbea 4 Associates. Inc.
Coapany

Signature

1/30/89
Date

*! Cot to

John Mathes & Associates. Inc.
Company

Kesier

John Mathes t Associates. Inc.
OMBpany

David B. nils

Mathes 4 Associates. Inc.

1/30/89
Date

1/30/89
Date

0
Signature

2/06/89
Date
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&PPBVDIX & (continued)

David Julius
N

John Mathes & Associates, Inc.
Company

Robert Lewis
Name

John Mathes & Associates. Inc.

Name

Company

Signature

2/13/89
Date

.̂
Signature

2/17/89
Company

Rita Rae Boje '
Name

Groundwater Technology, Inc.
Company . . . : . . - • .

Matthew C. Darney
Name

Groundwater Technology, Inc.
Company

F

Date

Signature /i

1/30/89
Date

Signature ^^

1/30/89 ^
Date

Signature

Date

Name Signature

Company Date

Signature

Company

0165A - 43B
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Project Beae:.

Project Voaber:

location:

Changes in field activities or hazards:

Proposed Amendment:

Proposed by: Date:

Approved by: Date:

Declined by: Date:

it

Effective Date:.
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APPKMDDC C

K»pl»n»tion of Hagard Evaluation Guidelines

Haxard; Airborne Contaminants

Guideline

Threshold Limit Value
Tine-Weighted Average
(TLV-TWA)

Permissible Exposure Limit
(PEL)

Immediately Dangerous to
Life or Health
(IDLH)

The time-weighted average concen-
tration for a normal 8-hour work
day and a 40-hour work week, to
which nearly all workers may be
repeatedly exposed without
adverse effect.

Time-weighted average concentra-
tions similar to (and in many
cases derived from) the Threshold
Limit Values.

The maximum level from which a
worker could escape without any
irreversible health effects.

: Explosion

Guideline

Lower Explosive Limit
(LEL)

Upper Explosive Limit
(UEL)

The minimum concentration of vapor
in air below which propagation of
a flame will not occur in the
presence of an ignition source.

The maximum concentration of vapor
in air above which propagation of
a flame will not occur in the
presence of an ignition source.

Fire

Plash Point
(flesh p)

lenefcion

The lowest temperature at which
the vapor of a combustible liquid
can be made to ignite momentarily
in air.
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AFPODUC D

SITE MAPS
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APPODIX E

MSDSs
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MATERIAL SAFETY.DATA SHEET

1141 CATALYN STNCFT ..
A0Y. MV H309-1M USA

NO. __ua.
HOE

'• RevJaioa A

1980

ttCTIOll I. HATERUL IDENTIFICATION
INE: CAUON TITlACaXOtlDe . . . . .. . - -

0IOa\nONSt .Tetrachlocaathaae. *erchloraethftne. Methane Tetraehlorlde.
-JB» Material D5850. CAS MOO OS* 235

:JT Available froa several au»»litr«. Including: --
Chealcsls 4 Plaatica

•boae: (314) 843-1310

SECTION H. INGREDIENTS AND HAZARDS HAZARD DATA
Cattam Tccrsckleridc ca, 100 8-hr TUA 5 ppa (skin

or 30 a*/-3*
(1980 lataadod Changes List). OSHA 8-hr TUA Is

IXOSX baa proposed a 10-hr TUA of 2 ppa.
nOSM recoaaaad labeling aa a suspected h

carclaogea.
(akla) aotadoa indicates sbeorption through the akin
--eaa'coatrloate significantly to overall exposure.

U»lo
tabulation

l£Lo 1000 pyaj
TCLo 20pp. (CMS)

Cera aad mice
develop**' caacer
Ions-ten fecdiaf

SECTION I I I . PHYSICAL DATA
••Iliac peiat at 1 at». 4e( C
Vapor prasvre f 20 C. a» Mg

ity CAlr-1)
toloblllcy ia water t 20 C. wt I -

76.7 Specific gravity. 25/4 C — 1.585
ca 91 Melting point. tf*g C •• -23
3.3 VoUtilei, Z ca 100
0.08 Molecular veight .-.- 153.8

» Odor: A clear, ealarleaa liquid vith a characteriatlc aveetish odor.
Odor ncoftBltloa tbreabold (1002 of teat paael): 21.4 pa* la air whea prepared
CT|i ICO »»• la air vtiea preaared froa> CH^. Odor aiy not be objectlotuble at acutely

SECTION IV. FIRE AND EXPULSION DATA
Aateieaitto* Te F i Limit e la Air

M M
fir*

Madia; It la aoaf laaawble. Oae tbac which la appropriate for the ««r-
Oae water aaray to cool fire-expoeed coatalaera.

lavalvad la a fire aitaatlaa. tale aaterial will eadt alfjay toxic ead
Irrltadac faaaa aad gaaea. Natal*. a«ch aa elualttua and aagaeaiu*. caa
raact vlalaatly wlta tartaa cacracalorlde whea hot or bvralag.

Plraflf>cara aaat wear aalf-eaataiaad breatblag apparatwa aad fall protective
ta flgftt ttraa lavolviac tkla aaterial.

SCCTION V. REACTIVITY DATA
•acarlal la atabla

itlve

aorael itions of haadllac aad aaa. It not

Itloa will prodvce toxic, carroalva faaaa. i
chloride.

ftelaat taacHoaa or asalaeleaa caa ocewx with tacaaaatlble aatezlala.
lltalaa. aodlaa. aad pocaMiea aatal. powdered aloalaaa.
(abBM ftS O. flaertae. etc. (See nTfA. "Manual of Ha«ai

aa barlua,
taylforaaalde

cal taacUoaa".)

GENJVMfVBUSHING

0118



*10

SECTION VI. HEALTH HAZARD INFORMATION | TUV 5 ppm (skia) (See Sect.'II)

Cermet tetrachlor|df.is toxic aad irritatin •an------- -_-,_ --,v ____ _« . - . -. - £j*tlnS D7 inhalation and ingest ion (me,
lethal dose it 5- 10 ml). It ia toxic by akin absorption. Excessive exposure may
reault In CMS depreeaion and/or gaatrointeatinal symptoms.' It is -irritating to skin
•94 eyes. lye eontfcc or systemieoffects can product visual disturbances (hace,
blimi spots, narrowing of visual field, ate.). Skin contacta can cauaa defatting &

Kleaey * liver damage can occur fro* aavara acuta or chronic exposure. It la a suspected
carelaogen in humans. FUST AID:. -. •

tya Coatee t; Fluah eyas with running water for IS alnutaa, including undar the eyelids
Q«t medical help if irritation persists or whan viaual diaturbancta occur.

Mdn Contact; ttaova contaminated clothing proaytly. Waah txpoaad akin with aoap and
cat at

not

dical halp for rtptatad or groaa axpoauraa.
Inhalation: taaova to fraah air. Xaatora and/or aupport breathing; havt qualified
ptraon adainia.tar oxygen if needed. Get Mdical help.

Intaation; Contact phyaician for gaatric lavage. (If aedical htlp and advice ia
leadily available, give water to drink and induce vomiting.)

*Alno cardie arrhythadaa.

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify aafaty personnel whan largt apilla occur. Evacuate area. Provided maximum ex-
hauat ventilation. Clean-up personnel aniat uaa protection againat contact and in-
halation (see iStct.VIII). Contain spill; pick up liquid for Ji'po"!;. ̂J.!?"}'
nnd raaiduts can be absorbed on paptr, vtrtdculitt. ttc. and •llewtd to «Y«P«"t in
a hood. Prevent releaae of CC14 to eurface wetec or aewera. Spills or dlacnargea ir
24 hours of 5000 Ib or «or» (propoatd 1Q* 1« 3000 Ib) must ba raportad to U.S. Govern

DISPOSAL; Consider recovery and reuse, if feasible. Scrap may be burned in approved.
, high temoeratMre incinerator with scrubber or it may,be;di8posed.«f»*J^h«»«Id?V*i.
Matte ICPA number U211 or F001 aa a spent degressing solvent under fcCRA); FollowffST»ffiT, gr«f• «n<i Local rcgulationa.

jjleportable QuantityT . • . , -*,.,.,,,-.,_ ••• .,• • ..-.>• -.•..••-..> ••• •••••• • ••.•;

SECTION Villi SPECIAL PROTECTION INFORMATION
Provide general and local exhauat ventilation to meet TLV.Exhaust hoods need 100 Urn
win. face velocity. Ventilate sumps and low lying areaa. Use air-supplied or self-

„ contained reapiratora above TLV, with full face piece above 100 ppm.
PVA or neoprene 'glove* and protective clothing needed to prevent skin contact. Veer
safety goggles and/or face shield for eye protection.

An eyewash station and chemical safety shower should be readily accessible.
Provide preplacement sad twice a year medical exams. Workers with obesity, diabetea.
alcoholism or pulmonary problems should have a physician*a approval before working
•with CCl*. Retain medical recorda for 30 years after termination of employment.

Provide training to those exposed to CC1* ia the workplace. Monitor vapor levels in
the workplace.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS
Store ia cloaed contains re ia a cool, dry, well-ventilated, low Iire-rIifc~Trea.
Protect coatainers against physical damage. Keep awsy from aoureaa of heat.
direct sunlight, and incompatible materials (see Sect. V). Prevent exposure of
vemers to high temperature to prevent decomposition to toxic aad corrosive gases and
vapors. No smoking io areas where vspors may be preaeat.

rreveat contact with the akin or eyes. Avoid exposure to vspors. Use good personal

city ia markedly increwed by the •yaertistic -"acts of alcohol. Wb«n_poe-
substitute a less hazardous solvent

tOOmCld) COOH1-12.H.16.31-M.31.37.M.*
ar eci«. DOT Claeaifieation - OXM-A

IndustrUt Hvgltnt
and Stfity
MEDICAL REVIEW: ̂  16 Dec. 1980
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MatodeJ Safety Data Sheet No. 312
TCICHLOROETHYLENE

(Revision E)

W79
Revised: Aujwt 1987

_TCE; TricMgmtfnc: I.U-T
xViui tPMSOOOfr. CAS •0919414

Awrittb to* tt-«l •iiliui. BJchdinj:

OH) CW-1000C (MO) 25U3I04
h a w

CAS «OOTWl-«; MOSH ffTTCJ nOC4S50000

-. .UflJTF (-M JD
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No. 312 Vtt TMCH/imnHYLENE

M. JlMfAlXQU13K&

qjMÎ ^̂ Lgt ^̂ k .̂...Adf aimiMmmM aBllnMl̂ Bl ^^^^^^^^^••MB ̂ M VV M^M WW 1VHHB VBiHHMB^ ^^^^^^H|̂ J^M"̂ f ^_^ BaBBlf' aaamfl aV^^aMMBÎ BW ̂ BB^BB^ AaMBMBim^Mt ftW^ Î̂Va^BVaW^amvB VI •• •*•• BaaB BMHâ n̂  W •V^B fVBBiVMBJt ffMBn

•OffMibiCAL ASSBTANCl . IN T. PAlUMEDIC, COMMUNITY. forfunki

of «•} boon, iadudl •* •*.butt tout, auuitioa. nd iauk* of
dHriaa. or aftjr UBOMV to TCE If a worker diapbyt lay of *«
i cevnMiai (koen M ctuaaa*. tf peetiMf. how much iht work

«SECTnQN'7. SPILLS LEAK. AND DISPOSAL PROCEDURES
; Infona »f«r yowawl of «y viehtonethylcw ipiD or Ink and CVKVUC the ra for to|t ipilb. Cleiaup

ftneood BMM UK itspinlory and liquid eoauet protection. Adequate waMJbtioa mm be provided. Confine the ipilkd TCE
k> M itMD u cret u poaiMe. Do oat *&** U to no off 10 icwcn or open waiawtys. Pick up cpilted TCE with • vacuum

or an' •baoibcnt mch u vcnakuliic.
Cbfltider irrlinmion. teeycliot. or dcwvctioa rather tfujd dupoul in a laadfiO.

TMchlancttykw bnpoitod tatte 1913 EPA TSCA toveaiorjr.
EPA Kttrtow Wane Ntaber (40 CPU 261.33): U22I
EPA llaeonaMe Quandty (40 CPU 117J): 1000 Ibt (454 k|t)

te Toikity Hatinc TUa Ht Hot Urtad _

SECnQN R. SPECIAL PROTECTION INFORMATION
. Alwty tordnteali ate. Follow the eye ad face

h7r«%tt. •!_*. ^ kffMpu •-_ _
lor taniri*̂ ^

«actiM iwdeliots of
• ihe NIOSH

miectiooX
Follot»fl»itJiriraiorpide«iBuiB»CFR19iaiJ4, Aay fctarighli coacrMntion of TCE ngufctt an SCBA. fofl j
aajd niaaanre iliinanilfmniilaijiiiiiwi mode*. WARNING: Afe-avtfyiag mpimon wffl DM protect worker* from
deficleu etne-phm. fflHEB-BmaEMEHr; Wear flitter boiu, aproV^ other iui£8e My protactiM apprephiie

veataitioe ijpnemt of
d • aacUoo 2. SAKfc'l ^

and local eskavn
to

Make erewuh , aod aaffcjr ctowcn avaOabk io i i of Me aod haodHac.
OTHEH

ihe caruaofeaic IUDU of TCE. aU
•matt poee a BMcial Kaurd; aoft laoaaa nay ahaork irrtott, aod all I
MQPiBCATiiSNS TN THg WOMCPLAffc Becauae of m aoroolw
eiicting penoaal prouxtive equipment aod enguMering lachBology ihould be ued io preveot any possibility of worker

t with mis material.
; Pnctice good penonallqfgieo& Keep mnteria] off of yovclotheiaDdeqa^meoL Avoid transfer of material

Fhaod* to mouth whik eating, driakbg, or smoking. Adhm to the sanitation nquircmeott of 29 CFR 1910.141 and
29 C1PR 19IO.I4X
SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

.W.tEflATION; PltvCDt TCE fi«B nih ek at NaOH; KOH; chemically
• acidic aotaiioai. SPECIAL HANDLING/

products of tonic and
mmto *co0pa*bB tram TCB nqr fbm. Moohor m> kvd of «y abater COOVOM****^ be added to fe TCE.

' flte MppBar to dmiitjai tt» jpacafci of my added mMB«er.) If apoBcable. follow the
of nock. abetf-We le^airtmeatt, and tevatooftuWliian.

IN TIM HftMKPLATB: Avoid oaBacttat ataaiDaa feat (vtrjr small partfcta) or ehipi io • TCE

WOCtaroM
DOT Lrtet None

, Monitor TCE ataMttaw levaai nejvlarty. CMjr
L(ptr 49 CFR 172.101-9:

DOTHamCIaac ORM-A DOT ID Ho. UN1710
WOLaael:SLA«lr«WiCroei(X)- DOT SMpptaf NaaK
• Haj«W. Stow away frotn fbodjcufft (IMO Label. Ktaerials of Om. 6M Packagi* Owa m).
Rcfenaeac 1-9. U. 14.21.73.17.94. PI

• IWOBfei
•H«l

Copyrijht C August 1.1987
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ILData.Shtet
•^fff mm _.

IFICATION

No313:.

CHLOROFORM
(RevKrionD)
brae±Aafastl979
Revised: April 1988

HUBOfOftM

i • mt<**t tot CM. oih. nbber, •Moto. want, vi i

i; CHO,; NK3SM /TTFC5 No. FSVtOOOOO;CAS Na.OOC74«-3

Coonkiht inat (titoa of dkc«

HMIS
H 2
F 0
ft 0

N 2. INGREDIENTS AND HAZARDS
. CAS N^ 00(744-1

•SMMOSH. «RCK. i» IM
I Motive cffecu.

CalOO

•Secret.!

It l
1 3
S 2
X 0

EXPOSURE LIMITS
OSBAPEL

ACCIH TLV. 1M7-U
TLV-TWA:

NIOSH ICL

Traklty DiU*
OW.LDL: 140«|ft(

RM.CM.LD.rflli

SKCTIUH 3. rtlTMCAL UATA
14TFtflX)

100
• 1): 4.1) M«lmter Wc^kt: l

Gnrttj (H,O • 1): I.4M«6IT(KTC)

BqwJ. clurKUTi

SECTION 4JFTRE AND EXPLOSION DATA I.OWFR UPPER

S.«EACTIV1TY DATA

>A««Mi A«

ceaM>«t f«ct UK I
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No. 315 CHLOROFORM • 4/M
SECTION-* HEALTH HAZARD INFORMATION
Odarofera it lined at • autpected taaao carciaogea »y ACG1H.

Summary «f lUkt: Einonrc IB Ihii arterial effects die central nervous system (anesthesia); heirt (arrhythmia, ventricular
achrcardia, tradycardia); war (aeoosii, btpatoma); kidney (necrosis): and it a aa embryonic toxia. Fatalities ve associated with
csrdiovaaailaT deynssioa and ventricular fibrillaiioa.
Medical C*««ltlon* Aggravated fey Long-Ttrm Expoiurc: Ailments of the heart, liver, and kidneys may be worsened by I

'exposure ;io dUorofonn. Target Organs: Uver, kidneys, heart, ikin, eyei. Primary Entry: Skin contact, inhalation.
Aeuta Effects: Diuioeu, menial dullness, nausea, headache. fatigue, and aoenhcsia. Chronic EffteU: Possible cancer.
FIRST AID .
Eyeai havadiaatly noth eye*, iackjdiDt under the eyelids, gently bat thoroughly with plenty of running water for at least IS ououiei.
Silts taBMdfcuary wash the affected area with soap and water. Inhalation: Remove the exposed peraoe to frtsh air, restore and/or
support Mi or aw breathing u needed.
Ingtattass Never five anything by moulh In someone who is unconjcicnii or cnnvuhing. If the cinoied person Is responsive, give him
or hat award tlaaaea of mitt or water to drink and induce vomiting. Repeat if large quantities were ingested.
CoaaaMiitK worker* who are regularly exposed to chloroform require prcplacemeni and periodic medical exams emphasizing kidney,
liver, tkia, aa4 otawal nervous system functions. Carefully evaluate each eaposuft that produces a noticeable effect to determine the
extent to which factors like alcohol or drugs have affected it.

GET MEDICAL HELP (IN PLANT, PARAMEDIC. COMMUNITY) FOR ALL EXPOSURES. Stek prompt
medical assistant* for further treatment, obs*rv»tlon, and support afttr flrat aid.

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES
Spill/Lea k: Notify safety personnel of a chloroform spill or leak. Provide ventilation. Cleanup personnel need protection against
contact with and inhalation of vapor (see sect S). Chloroform vapor is heavier HIM air and will collect in low-lying areas. Contain large
tpalli and collect waste or absorb it with an inert material inch u sand, earth, or vermiculite. Place waste liquid or absorbent into double
container! tor disposal. Keep waste out of sewers, watersheds, and waterways.
Wastt Diliposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local
regulation!!.
OSHA Designations
Air CoatamloMt (29 CFR 1910.1000 Subpan Z)
EPA Designations (40 CFR 302.4)
RCRA Haurdous Waste. No. U044'
CERCLA Hazardous Substance. Reponabk Quantity: 5000 Ibs (2270 kg)
SECTION 8. SPECIAL PROTECTION INFORMATION
joggles: Always wear protective e'yeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield as a

supplementary protective measure. Follow the eve- and face-protection guidelines in 29 CFR 1910.133. Respirator: Wear t N10SH-
approvcd respirator per the NIOSI1 Poctet Guide le Chemkal llaiardx for the maximum-use concentrations and/or the exposure limiu
cited ia section 2. Follow the respirator guideline* in 29 CFR 1910.134. For emergency or nonroutine use (e.g., cleaning reactor vessels or
storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying
respirators will na protect workers in oxygen-deficient atmospheres. Other: To prevent contact with skin, wear impervious gloves, boots,
aprons, gauntlets, etc., u required by the specific work environment Ventilation: Install and operate general and local ventilation
systems that are powerful enough to maintain airborne levels of chloroform below the OSHA PEL standard cited ia section 2.
Safety Stations: Make eyewash stations, washing facilities, and safety showers available ia use and handling areas. Contaminated
Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all tenses concentrate them. Do net wear contact
leases ia any work area. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and
equipment Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your clothing
and equipment. Avoid nufaring it from your hands to your moulh white eating, drinking, or smoking. Do not eat, drink, or smoke in any
work ana. A void inhalation of vapor!

.SECTION 9. SPECIAL PRECAUTIONS ANHCOMMENTS
Storage/Segregation: Store chloroform in closed containers away from light and alkalies.

Sptclal H andllog/Storaga: Protect containers from physical damage. Do not transfer chloroform through plastic or rubber hoses or

TramsjwrtaUoij Data (4f CFR 172.101-2)
DOT Skipping Name: Chloroform DOT Label: None IMO Label: Poison
DOT Clasa: ORM-A DOT ID No. UN US I IMO Class: 6.1

R threat M: 1,2,12,73.14-94.100.103.

; Industrial Hygiene Review; DJ Wflson, OH
•taw
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Material Safety Data Sheet ETHYLENE DiCHLQRIDE
1,2-Dichloroethane)

CMocMt; lO4Mqtoe Dkktoifc; Clrcel DidikrUc;

SECTION 1: INGREDIENTS AND HAZARDS HAZARD DATA
:AS •0107-tt-* rnosa *TKS IKXBZSXO 100 V4M1M7-U

10 MM. 40

H H

a - c - c -ai i
H H

100 MI (15 Mk.)
•aVlf. -_ , — ̂ ^^^r

10-Hr TWA: li

fr «y Mbirpehod
taa ad knoMcn

Hr

—17 TOB « TTF (2SX)
SoMk to AM 130 PM Wiicr
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N&3» 1/17 ETHYLENE MCHLOMDE

by fee NTP and aa a probable human cerctoogen (Group 2B).
byfcelARC. NCI reported positive resuluGnouse. nO from7^4ridt is eomridcrcd to eeone of the more toxic of the

(Ms material have been reported. Inhalation of vapors
dfcMoride vapon can cause itapiratmy uriution.anTttaf - ? • * " * - *, ______ ,_,rious to liver)

ver. kidneys, digestiveoveresyosure can appear in the
H. TCMI on Mimali nave revealed reproductive failure end

TARGET ORGANS: CCMnl nervous
Inhalation, absorption through skin, oral.

and support aflpfintajd

could

DontamnaiM entiling before wearing it
Remove victim to fresh atf? restore and/or
•— by mouth to someone who is

' n may be needed. Get medical
Get prompt medical assistance for further

SECTION 7.'SPILL. LEAK. AND DISPOSAL PROCEDURES
Me, H is ascniial that proper emeneaey procedures be established and made
k. Notify safety personnel of ethyTene dichloride spills or leaks and implement

using emyfcne dlchk
! involved to handlist ...

>~.t.t«-»«t procedures. Remove and eliminate all possible sources of ignition such as heat, sparks, and open names from the
srea. Ckanup personnel should use protection against inhalation of vapon and contact with liquid. Contain spills by using
SB absorbent material such as dry sand or vermfculiie. Use nonsparking tools to mix waste material thoroughly with
absorbent and place it to an appropriate container for disposal. Flush trace residues with large amounts of water. Do not flush
waste to sewers or open waterways. WASTfE DISPOSAL- Consider reclamation, recycling, or destruction rather than disposal
to a landfill Waste may be burned in an approved incinerator equipped with an afterburner and a scrubber. Follow Federal,
•ate, and locall regulations.
EihyfeM dkhtoridc is designated as a hazardous substance by the EPA (40 CFR 116.4). Eihytene dichloride is reported in the
19» EPA TSCA bveaiory.
EPA Kasardom Waste NumberMOCFR 261J3): U077
EPA Repottable Quantity MO CFR 117 J): 5000 ft* (3370 kgs)
Aquatic ToifcMy Katiag. TLm 96:1000 • 100 ppm

SECTION g. SPECIAL fROTECTION INFORMATION
Always wear prwectire eyeglasses or chemical

'avd dmxt eoouct results to coraeal eeacit

naaoro (GenJusref. M) for dw maximuo-uat (ttmtuutttutt asjd/or me exposure
respirator guiddmesia » CPU 1910.134. Any detectabk eooccntmioB of ctB;teae
.acepiece. aid pBiiuiiHWinafld/Posidve*pteiitHt mtxlii Warning: Aff-purifymg n

v chemical safety^oggles. Ethykoe dkhloride is particularly harmful to ihe
(ptreaBcat ctoodiag or the eye). QtoyES; Wear impervious rubber
Use a NIOSH-emoved napsMor ptrtheNIOSH fod*G*UI* ta Cbmkal

muar the exposure bails cited in section 2. Follow the
Bichloride requires an SCBA. full

nyjcB-defkknt
comitines to imtat

YEWI1L

. . _ . i wffl OOJ protect workers from
Wear rubber booo.apreos, aBdjafter polactivecJothing suitable for use
cootasoiaaied frflhiM and launder H before wcanog it again. Oucard

Provide muhnun exptoaotrproof tocaJ fume exhaust veoiilaiioa systems to mainuin
m dichloride vapors below the exposure limits cted in section 2. Install property
mumfsccvcfedtyon001ta(li8e«f«ciptfriaute). SAPFTV gTATT&fc; Mike
end ctfctjr showeii avaflaete to arcet of «Tsod l»ndliDiriE2I^^• • \ws^^9iiic(,artsafttystowenevaUble _ r

QMS: Vapon an heavier than air sad wffl collect to tow-rymg areas. EUmiaate sources of ignition in the
and again provide good •—fiQ"t~ there. CQMME20S: Practice good personal hygiene. Keep materials off of your
is aadeaiisSmeot Avoid tnettfctring mis sttsteriaTllMihands ms»irti whfleeaUi

i limn aitijtiiii iliililnlili iinmut (kiiTiiiii m imfci naninstinip anrt ktlrti huanli
•ok kases mair absorb britaott. mi aO '

•tones while eattogi drinking.' or siouUug. IsnmodiMely
•ds. Cootact ksses pose • special hazard;

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
.w.»sjf>ATTQ»* Stare cthyscae dichloride to Bî idy claasd eontasxn to a eool. dry, weB-ventflated area awiy
of (gailioo. Piotectcoatatocn born attyskal damage and from exposure to excessive heat Avoid direct physical

.oxidising
MSS. Outside or detached storage is preferred. Store and handle

ftisnmiv'tT liquids.
nhykne dichtorida

•od its vcpon aan not be exposed to nearby sources of tga

to accordaoee with the regulatioes
ig Bmsfer operatioos tovolviag ethykne

n engineering systems that are not

(per 49 CFR 17X1014):
Liquid

Liquid

1-9.12.19.21.24 43,47. 73. P-lOl CK

DOT Shipping Name: EUiytene Dichtaine
DOT ID No. UN 1114
IMO Label: Flammabk Liquid, Poison

Copyright C August 1,1987
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MATERIAL SAFETY DATA SHEET
OfMUM PMUSMNO OOfVOMATKW

• ii4i CATAivN STOftT
•CHfNECTAOV. MY 12309-1 KM USA

NO. 313

•ncnoiocrifTUNc

•»Ca

SCCTION I. NATEftlAL 1DCNTIFICATIOM

BOICNkTIOBS: r*rchlo»thyla.a, • Tetrachloroethjrlaaa, Ithylaaa Tatracalerid*.
.. . ^_- , dzC-CCl:. CI Hiterial 051*4, CAS* 000 127.114 . . __-_

* atACD-m. (laron-BlakMlec); rOICHLOl (WC); FtBX (SCavffar); PIMCUME
e k ) - - . . - .

SCCTION II. INCHED!ENTS AND HAZAMDS HAZARD DATA

iloraachylaa* flm tublllttr* 100 t-hr TWA 100 pp«**
with

200
aacarial waaally coataiea a aaall aaouat of aadi

and/or aaaaalie atahillxer. ftabilisert and level
vary with tha grad* and the euppllar.

•Corraac OS1A lavaU. ACCOi TIT (1*71) li 100 paa
In 197t nOSl proposed a 10-hr TV* of 50 ppa with a 100
pp» catling (15 elnvt* aaaalt).

IOC! (1971) haa warned of poHihlccarenimlelty h«»ad on
case*.

300 ffm 5 «lmit«
la any 3 hro

••t. inhalation
IOo 4000 PPW* hn

SCCTION 111. PHYSICAL DATA

»illnt »oint. 1 ata. ••« F (C) 230 (1U)
rapor »ractor* *C 22 C. aa U 13.1
r*aor a*Micy (Alr-1) S.I)
»at*r aBlvallity ••sliglbl*

»/4°C
falacUaa. S —
Kvaporatloa rat*
Molacalar

kaaaaraaca k Oder: Colorlaaa ilould with plaatanc ttaoral
hold (100X af taat paaal, aafatigaad) !• 4.61 ppa la air

— 1.623
ca 100

(CCU-D - 0.27
165.83

kaaa racognition thr***

SECT I OH |V.- FIHE AND EXPLOSION DATA
Tlaaa Point *ad Method i AMCotE»UI»c T

LOME*

MM N/A

(alaalag Madia: Oaa that which la aaltahl* for tha aurmaadlag (Ira. Although not
itiala. parchloraataylaaa eaa aa hatareou* ia a flra altaacioa aacaaa* af vapor
ida« od fro*) tharao oaiaaciva dagradatlon at high caaaaratar* ca ahasgaa* (hlghl)

caalcJ aad hydrogan chlarlda (carraalv*).
Irafightara ahaald aa* arif-concainad breathing epparatva whaa cala aatarlal la involved
la a lira aicaaclan.

SCCTION V. RCACTIVITY DATA

iaarad a acahl* eoaaowai
r •••••* ca high taapcratara ar alactrlc

tiaa ca hydrogaa calarta* and plnagMH (highly taHc).
with cavatic aada'or aotaah. Bo aat allaw hydracklarle

la dagraatlng tanka (•cahlllaar *nha«at*d).
t* aaallfM CO*) eaa degrade unatahiliaad aatartal.

td handling eon-
aay caaa* da-

te

GENWHrUBUSHIffG
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NO.. 313

r"sECTIOM VI. HEALTH HAZARD INFORMATION | TLV 100 ppm (.kin) (See S.ct II)

Peirchloroethylene toy cause dermatitis through prolonged or repeated skin contact with
liquid and irritation, lachrymation, and burning acnaation of tha ayea by liquid or
vapor contact. Loaa of coordination, narcoaia, tremors, abdominal cramps, irritation
of tha respiratory tract, and nauaaa may raault from inhalation of exceaaive airborna
coacaatrationa. (600 ppm for 10 minutes may affact tha central narvoua ayetern.) Vary
high a^oaures produce unconaciouanaaa and even daath.

FlttST A1P;
ICra contact; Wash ayaa with copioua amounts of running water to relieve irritation.
Skin contact; Remove concaadnated clothea. Vaah axpoaed akin with aoap and water.
Inhalation; Remove patiant to fresh air; restore breathing if necessary. Promptly

contact physician. Advise doctor not^ to administer adrenalin.
Inteatton; If taken internally, induce vomiting. Contact physician promptly; Advise

doctor not to administer adrenalin.

SECTION V I I . SPILL, LEAK, AND DISPOSAL PROCEDURES
Supply maximum ventilation. Confine apill to small area; do not allow run off into sewer

irhose involved in clean-up need protection fro* liquid contact and vapor inhalation.
Pick up Spill on absorbent aolid.

DISPOSAL; Place in covered container for disposal. Chlorinated aolventa in large amount
iihould be burned in an approved incinerator with appropriate fust scrubbing. Also,
consult licensed waste disposal company in your locality and consider recovery of per-
chloroethylene aolvent by distillation. Scrap solvent and distillation raaiduaa must
be handled as toxic waste. Follow Federal, State and local regulations for waste
disposal. :

SECTION V I I I . • SPECIAL PROTECTION INFORMATION
Airborne levels should be kept below TLV levels by use of general ventilation and local

«)diaust ventilation. Provide floor level ventilation to remove these vapors.
Tor.emergency and non-routine exposure above the TLV approved full facepiece respirators

should be used - cartridge and canister types up to 500 ppn, and air-supplied or self-
contained types above 500 ppm.

Neoprene, Viton, PVA or PVC coated gloves should be uaed to prevent akin exposure. Where
uplaahing is possible, aprons and protective clothing may be indicated. Appropriate
«ya and face protection should be used. Where tye contamination is possible, an eye
wash fountain ahould be readily available.

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS

Store in a cool, dry, well-ventilated place in closed containers away from fire hazards
High temperature (700oC> or intenae UV light can decompose perchloroethylene to toxic
and corrosive materials. Smoking, opan flame, welding, etc. ahould not be permitted in
area of use or storage.

It is roceasMnded that workers with blood pressure, heart, liver, kidney or pulmonary
(problem*, with nervous system disorders, with excessive obesity, or with alcohol con-
ttwBpCiom problems should not work in proximity to this or other chlorinated solvents.

0*1 etudy has indicated possible teratoganlc affacta. NIOSI has recommended that this
lasteriAl be handled as if it wara a human

(Current intelligence auiietin

COM; 1-9. 12. 21
APPROVALS:
Industrial lygi

and Safatv
Corporate Nad

Staff

GENWM PUBLISHING

0127



IBB ABTMPP 10 •> JUDOSD AS AV

AMD SAFETY FLAM VBRVBI IOB m com-
1999.

yfmf*a TBPT^lBl^fl 9O

•to DIBSCL run..

TBCHNOUKY.INC

0128



Procedures for In-turv

1. Administer first aid. Call for ambulance/medical assist-
ance, if necessary. Notify the r«c«iving hospital of the
naturs of physical injury or chemical ovarexposure .

2. Notify the Project Manager or Site Safety Officer (SSO) .

Treatment

In all cases of chemical overexposure, follow standard procedures
for poison management, first aid, and, if applicable, CPR. When
transporting an injured person to a hospital, one person shall
accompany the injured person to the hospital. Bring this site
safety plan to assist medical personnel with diagnosis and treat-
ment.

Four different routes of exposure and their respective first ;
aid/poisbn management procedures are outlined below:

1. Inaestibn

CALL THE HOSPITAL LISTED IN THE CONRAIL ELKHART KAILYARD SITE

HEALTH AND SAFETY PLAN FOR INSTRUCTIONS.

FOR PETRO.I-Fflf- BASED COMPOUNDS IN GROONDWATER. VOMITING IS NOT

RECOMMENCED. Dilute the poison by making the person drink one or
two glasses of water. Do not use carbonated beverages.
Transport the victim to the hospital.

2. Inhalation

Move the person from the contaminated environment. Initiate CPR,
if necessary. Call or have someone call for medical assistance.
Refer to USDS information. Transport the victim to the hospital.

GMXJNDWXTER
TECHNOtOCY.lNC
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Wash off skin with a large amount of soap and water immediately.
Bemove any contaminated clothing and ravaah akin. Transport the

victim to tha hoapital.

4.

Bold ayalida opan and rinaa tha ayaa immediately with vatar for
15 minute*. ChacJt for contact lanaaa and remove tha» if worn.
Haver para it tha ayaa to ba rubbed. Transport tba victia to the

hospital .

Hazard Situations

1. Firer

Baaed on tha readings of a Combustible Gaa Indicator, atsocpheres
greater than 20% LEI will ba conaidered explosive. If explosive
•taosphere* exist, work will ceaaa and tha local fire department
vill ba notified. Efforts will ba aada to control all ignition
sources. Spark-proof tools and explosion -proof equipment will be
utilized for all remediation equipment and to tha extent pos-
sible, during drilling phaaaa.

2. "Oiaet

Control of noise hazards will ba in accordance with 29 CFR
1910.95. Bearing protection will ba worn in noise hazard araas
(vhare noraal coavarsation cannot ba heard at a diatance of 2
fa«t or where nolsa pulses over 140 decibels occur) .

TECHNOLOGY, be
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3. Confined spaces*

Confined spaces (areas with Halted ingress and egress) Bay lack
adequate ventilation and trap toxic and/or combustible vapors.
To avoid anoxia from the lack of oxygen and/or overexposure to
vapors, personnel entering these spaces Bust follow the following
procedure:

a. Use the buddy system.

b. The oxygen in confined spaces Bust be aonitored with an
oxygen »eter prior to entry. Because of the high vapor den-
sity of Bany organic solvents, there is a possibility that
vapors in enclosed spaces will displace any oxygen that is
present, even if the space is open to the air. Therefore,
oxygen level aonitoring will be done at the top and bottom
of thê  enclosed space to detemine if there is a minimum ac-
ceptable oxygen level of 19.5% prior to entry. If oxygen
Bonitoring indicates that the level of oxygen is less than
19.5%, personnel entering such spaces Bust wear air supplied
respirators.

c. The presence or absence of explosive vapors Bust be
determined before entering any confined space. If the ex-
pi osime tar readings are greater than 20% of the lower ex-
plosive limit (LEL), confined spaces must not be entered.
Shut off accessible equipment, leave the area, and notify
the fire department and the Project Manager. Note that the
accuracy of combustible gas meters is compromised when used
in atmospheres that contain less than 19.5% oxygen.

GHOUNDWATEH
TECHNOLOGY, be
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UTIU/UVBUI or fn»om, fmuTscrifB muainumt <PPE)

MODIFIED LEVEL D MVEI. c tgygt. *

LEL meter < 100 ppm 100-750 ppm > 750 ppm
PID (10.2 lamp) < 100 ppm 100-750 ppm > 750 ppm
02 meter 19.5 - 23% 19.5 - 23% < 19.5%

Modified. 1-iYtl D; Include* n«opren« gloves; skin and eye
•plash protection.

Inclodas a full-face negative pressore respirator
with organic vapor cartridges and tyvek suit if splash is
possible.

Includes SCBX, tyvek suite, gloves, etc.

Air monitoring should be done initially upon starting work on the
site, periodically during the work day especially when saving the
soil or starting a new phase of the work. If higher levels are
detected to warrant Level C protection, Monitoring should be con-
ducted Bore frequently, every 1-2 hours.

vapor pressure for Diesel Tuel is very low, so vapor inhala-
tion under aablent conditions is normally not a problem. The
me in concern for this product involves skin and eye splash
protection and combustibility.

Caouwnwo
TECHNOLOGY:!*:
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MATERIAL SAFETY DATA SHEET
. u $.* >-0 iO» Ji»0 MObSION. T<

A. IDENTIFICATION AND EMERGENCY INFORMATION

• »MMUCT MAMC 9KOOUCT COOf
I CKXON 011(11 2 0^:700 - 00717

< CHKNICAl NAMC CAS NUNIU
! *«t*O>*u* O '« t i t l» t«

MOOUCT A»^|AIUN£K AMD OOOK

] CMCAOCNCY TfLI»«ONt MJtttK

i

B. COMPONENTS AND HAZARD INFORMATION

CQM»ONKNTS CAS NO. Of

Me. 2' ««47|.34-« 100%

S«Ct1On t for HCtltA ««4 H«SA^0 |nf9r«4t<9M

KA2AROOUS *UT|ft!ALS JOIMTt'tCATIOM STSTCM (»MIt)

LIMIT fM TOTAL MODUCT lAftl
• 100 »*• (tOO »g/»i> **r At t>M«Mno>a »y l»«*n
'i A«newr

C. PRIMARY ROUTES OF ENTRY
AND EMERGENCY AND FIRST AID PROCEDURES

}rrlt CONTACT
• l<r «•!••»•• t«t« »•%• «y««. fl««n %»tf» «l««r v«t«^ «*^ t*

I. If

•WIN CONTACT
In •••« •* tkin

INHALATION '

. If »«»r«a** *y v»»*r f^«« f»t »>««wct. r*«*«« fr«k ••••MI*̂  AMI «•>' •
iiMMMtataty. H

1MIUTSOM
I' «n9««t««. 00 MOT 'i>«x«« «««itift4; e«1t t pnytician i«M«iat*ly.
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D. FIRE AND EXPLOSION HAZARD INFORMATION
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CHON

, VISCOSITY
a.i cit » 40*e

G REACTIVITY

Tnte product it Staelo AM win net react violently witn »ste>. naierdows polymerisation
will not eeevr. Avoid contact vttn strong e«ioar-ts suen •» tiouio cmorine. concentrated
O*yQen, seoium nyOOClMOP 11« or C«lc»o» nypoenlortta

| K SPILL OR LEAK PROCEDURES

STEM TO it TAKEN IN CASC MATCHIAL is RELEASIO on smuio
Snut e«f »ne eliminate *n i0ntt<en towcM. x*«e p*»e<« ««»y. **c»v«r
••rtn e^ etn«r •wit»0i« ••t«r»«f%t to to«M «r«». Htninlx* o^«Atnino V«»OM. Htniwtso thin
contact. vontiUt* confinoo »p«c*t. Op«n oil >in«o** »r>€ ooort . K*oo »ro«wet oyt of ••••'«

By 01«»(%9 of i*pOurtoinp. *«vi»* »wtMOrM<*« tf yroflwct n*l ontoroa or

AAiuro conforotty witn ••plicaoi* flovt"v»««x») rof«<tA\<o<it Conttcwo to Mtorvo
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3.0 PROJECT POLICY STATEMENT

3.1 Scope

This document describes the Quality Assurance/Quality

Control (QA/QC) plan for analytical services performed by

GTEL Environmental Laboratories, .Midwest Region. The purpose of

this docuaent is to provide the objectives, chain of command, and

tolerances under which the Laboratory operates. In conjunction

with the Standard Operating Procedures (SOP's) and Project

Management Plans, the QA/QC Plan Provides the foundation

up on which is built the orderly operations and documentation

of day to day work at GTEL. The approach ensures that a uniform

basis is used for sample handling, methods control, instrument

conditions, data generation and reporting for all samples

received for analysis.

3.2 Facilities

GTEL is a subsidiary of Groundwater Technology Inc. .

specializing in environmental analysis of air, water, soil and

hazardous waste samples.

GTSL provides a full range of environmental capabilities

including Gas Chromatography, Gas Chromatography/Mass Spectro-

metry. Atomic Adsorption (flame, furnace, hydride), Inductively

Coupled Emission Spectroscopy plus conventional wet and chemistry.
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3.3 POLICY STATEMENT

Environmental project* typically involve investigation and

monitoring of environmental impacts resulting from inadvertent

releases of chemical and petroleum products from storage tanks,

impoundments, landfills or manufacturing processes. The projects

also encompass remedial action and demonstration of improvement

in time. The investigations are designed to define the areal and

vertical extent of environmental impact to soil, groundwater and

surface water. The vertical and horizontal extent of free-

floating* petroleum or chemical product lenses (if they occur) is

determined through the placement of monitoring wells.and subse-

quent liquid level and free-product monitoring. The vertical and
' > • . . . - . ' .

horizontal extent of soil contamination is determined by chemical

analyses of soil cores from test borings. The vertical and

horizontal extent of groundwater contamination is determined and

monitored throuffh the placement of groundwater monitoring wells

and the sampling of these wells for dissolved constituents.

Site specific hydrogeology is determined through a review of

area and regional publications, and from analysis of geologic and

hydrologic information developed during the installation and

monitoring of test wells and borings. Rates and directions of

contaminant movement and groundwater flow are determined from

analyses of liquid level and water quality monitoring data.
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Considering the high liability potential inherent iri

environmental projects. procedures which »eet the highest

standards available are selected. Analytical procedures are

utilized which are appropriate for the objectives of the project

The procedures are sufficiently sensitive and precise to be of

value at levels near the regulatory Halts governing the

situation. Table 3-1 relates the appropriate analytical Methods

and corresponding detection Units with applications. In general

an analytical method is chosen which has a detection limit at

least 3 tines below the regulatory linit. The exception is the

case where a regvlatory agency has set the limit at the

acknowledged detection li»it of the approved analytical method.

See Section 14 for the definition and statistical significance of

the detection linit as used in this document.
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.3. PROJECT DESCRIPTION

3.1 Introduction

The Conrail Elkhart Railroad was recently proposed to the
National Priority List, based on data obtained from soil
samples and groundvater collected on Conrail's property by
an EPA contractor.

Groundvater results shoved less than the detection Unit for
the organic constituents of concern vhile soil samples con-
tained only trace amounts of those organics.

There is heavy groundvater contamination in residential and
commercial drinking vater dovngradient of the site; however,
there is no conclusive data supporting the EPA's belief that
the Conrail Kailyard is the source of the problem. Numerous
small industries lie betveen the contaminated veils and the
Conrail property that are knovn to use organic solvents in
their daily activities.

The purpose of this project is to confirm or deny the
presence of chlorinated organic contaminants on the Conrail
Elkhart Railyard property. This vill be accomplished
through a random and biased soil and groundvater sampling
program conducted across the site.

GROUNDWATER
TECHNOLOGY. INC
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3.2 Sita Description

The Oonrail Elkhart Railyard is located at the junction of

principal Conrail routes fro* the East, Hortheast and Mid-

Atlantic states, Elkhart is Conrail's gateway yard connect-

ing the Chicago area with the rest of the Northeast.

Elkhart is a hub for the classification and distribution of

rail traffic, handling freight cars to and fro* Many points

in the United States.

3.2.1 History of the Conrail Elkhart Railvard

Originally designed and built by the former Hew York

Central Railroad in 1956, the yard became part of the

Penn Central Railroad in 1968, with the merger of the

Pennsylvania and New York Central, and it later became

part of the Conrail system when operations began in

1976.

3.2.2 Yard Operations

The function of a freight classification yard is much
like the function of a post office. At a post office,
•ail is sorted into pigeonholes. At a railroad yard,
freight cars are similarly sorted into various tracks
for dispatching in trains carrying •blocks11 of cars to
destinations along the railroad.

__J! QKNMMKTER
. TEcmnu)CY.lNC
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A "hump" yard derive* it* name from the use of a small
hill, or hump, to classify cars using gravity. Under
this arrangement, trains are pushed up and over an in-
cline, where the cars are uncoupled. Each car then
rolls by gravity into its predetermined classification
track, guided by automatically operated switches to
avoid excess speed.

3.2.3 Auxiliary Facilities

Local Yard. A ten-track local yard is located at the
west end of the north side of the classification yard.
This yard is used to preblock local freight trains in
customer order, prior to departure from Elkhart.

Car Repair Yard. An eight-track car repair yard is lo-
cated at the west end of the classifications yard.
Each of these tracks handles specialized types of
freight cars. Three tracks are covered by a roof for a
distance of 300 feet for protection against inclement
weather. Storeroom and shop facilities are adjacent to
the repair area.

Diesel Servicing. Diesel servicing facilities, located
north of the hump crest, include a one-track diesel
shop, two diesel servicing tracks with fuel, water, and
sand, and three "ready tracks" for staging serviced
locomotives. A loop track is available for turning,
locomotives.

CaOUNDWATER
TECHNOLOGY. INC
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Yard Building. The General Yard Office is located at
the hup crest. Clerical personnel, the Hump
yardmaster, the Switchtender, the Trainmaster and the
Terminal Superintendent are based in this building.

•etarder Tower Milding. The Retarder Operator is lo-
cated on the top floor of this six-story tower and the
remainder of the building houses the electronic and
power equipment necessary for the hop operation. A
signal and communication maintenance shop is located on

the ground floor.

morth Tower amd south Tower. Located at the northwest
and southwest ends of the classification yard, these
towers are used by the conductors who operate the
power-operated track switches in each of these areas.
Crews working at these locations make up trains by
moving cars from the classification yard to the depar-

ture yards.

GKNJNDWKTER
TECHNOtOGY.lNC
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4. PROJECT ORGANIZATION AND RESPONSIBILITY

While all personnel involved in an investigation and in the gen-
eration of data are implicitly a part of the overall project and
quality assurance program, certain individuals have specifically
delegated responsibilities. Within Groundvater Technology, Inc.;
the positions include the Principal-in-Charge, the Project and
Site Manager/Project Hydrogeologist, the Quality Assurance Of-
ficer, Data Validation Chemist, the Site Health and Safety Of-
ficer,_the Project Engineers, the Field Documentation coor-
dinator, and the Environmental Technicians. Groundvater Technol-
ogy Environmental Laboratory will provide all analytical services
for the analysis for the project. The Laboratory Quality As-
surance Coordinator and Sample Custodian will be determined prior
to the start-up of this investigation.

Principal-in-Charoe

Paul Yaniga, P.G. is the Principal-in-Charge for this investiga-

tion. The Principal-in-Charge reviews all major work elements

prior to submittal. The key role of the Principal-in-Charge is

to provide regulatory agencies and clients with access to a Prin-

cipal of Groundwater Technology, Inc. Mr. Yanioa mav be reached

at GTI•• Chadds Ford office. 215-388-1466.

m GROUNDWATCR
TECHNOLOGY. INC.
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Project and Site Manager/Project HVdroqeoloaist

Rita Rae Boje, C.P.G. is the Project Manager for this project.

The Project Manager maintains routine contact with the progress

of the investigation and reviews the project schedule and all

major work elements prior to submittal. She coordinates all per-

sonnel involved in completing the field investigation and report

preparations considering budgetary limits. Additionally, the

Project Manager is the primary contact between the client and

regulatory agencies. MS. Bô e **Y be reached at 317—849—O308. in

the Indianapolis. Indiana Office.

Project Engineer

J. W. Bloemer, P.E. is the Project Engineer for this investiga-

tion. Bis responsibilities include development, design, and

review of engineering related tasks. The status of the engineer-

ing task will be reported to the Project Manager. Mr. Blocncr
r-849-O3O8.

Rita Rae Boje is also the Quality Assurance Officer for this in-
vestigation. In this capacity, she will review project plans and
revision to plans to assure proper quality assurance is being
maintained, it is the major responsibility of the Quality As-
surance Officer to insure that all personnel have the good under-
standing of the Sampling and Analysis Plan, an understanding of
their respective roles relative to one another, and an apprecia-

GSOUNDWATER
TECHNOLOGY. INC
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tion of the importance of toe roles to the overall success of the
program. Ms. Boje also checks ten percent of the field log books
and sample data sheets for completeness.

Data Validation Chemist

Terry Louks is the Data Validation Chemist for this investiga-
tion. As such, he is responsible for reviewing all of the
laboratory and QA/QC data, as well as the chain-of-custody
records and log books, to insure that all of the analyses are
being completed using approved methodologies. He will review all
data processing and data processing quality control activities by
performing spot checks on ten percent of the reduced and reported
data. Mr. Louka nav be contqcfred at the GTI Wichita. KA office;
-̂800-633-7936.

Field Operations Manager/Site Health and Safety Officer

Rita Rae Boje is the Field Operations Manager and Site Health and
Safety Officer for this project. The Field Operations Manager is
immediately responsible for the field investigation. She is
responsible for:

1. All daily quality assurance project activities including
proper sample collection, and

2. Verifying and initialing the accuracy of field notebooks
and all other field-generated documents.

GROUNDWATER
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She also designs the technical aspects of sampling programs, and

participates in the data reduction and interpretation and the

generation of reports,

dianaoolis. Hi office; 317-849-0308.

Rita Rae Boje is the Field Documentation Coordinator for this

project. The Field Documentation Coordinator is responsible for

the day-to-day activities of the field investigation. Specifi-

cally, she is responsible for chain-of-custody records, sample

labels, packaging of sample jars for shipping, daily coordination

with the laboratory sample custodians and provides a final

quality assurance review of all field generated documents. Ms.

0308.

Matt Darney will be the Environmental Technician. Mr. Darney is

a geologist. Be will follow proper sample collection protocols

and measurements, equipment decontamination procedures, and

chain-of-custody documentation.
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5. QUALITY ASSURANCE OBJECTIVES AMD CRITERIA

It is expected that by the design of separate data quality re-
quirements for field sampling and laboratory analysis, clear dis-
tinctions between any problems found in the system can be iso-
lated with respect to the cause. Conversely, the data quality
requirements are also designed to provide an indication of the
variability inherent to the overall system. The quality control
samples, blanks, duplicates, specific field saapling protocol,
and standard operating procedures are the measures, that are taken
to address the variability in the total system, not only in the
laboratory.

5.1 Overall Project Objectives

The data from the this phase of the project in conjunction with
the previously obtained data will be used to answer the following
questions:

1. Are compounds present or absent (qualitatively)?
2. If the compounds are present, what are the types or

classes that are present?
3. What quantities (concentrations) of compounds are present

(quantitative)?
4. Are contaminant sources present on the Conrail Property?

To complete this investigation, the sample media to be collected
are groundwater and soils to. dipfn* the presence/absence of

f ij'i'l T?*'*5'

chlorinated organic contamination, on the Conrail Elkhart
Kailyard Property. '—JH[ GROC-NDWATER
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To achieve the overall objectives, specific data quality require-
ments vill need to be met. The Data Quality Objectives (OQOs)
outlined in section 5.2 are quantitative and qualitative state-
ments specifying the quality of the environmental data required
to support the decision making process for this project. The
OQOs define the uncertainty that is acceptable for individual ac-
tivities or for overall sequences of processes when the in-
dividual activities cannot be isolated.

The general definitions of the data quality indicators used in
the subsequent sections are defined below.

Precision

Precision is a measure of the reproductibility of measurements
under a given set of conditions. For a pair of measurements,
relative percent difference will be used in this project. For a
series of measurements, relative standard deviation vill be used.
The total precision of a series of measurements can be related by
the additive nature of the variances (the square of the standard
deviations shown in Equation 5.1.

S2T • S
2^ + S2, (Equation 5.1)

Where 8 « the standard deviation of a process
S2T • the total variance
S2l • the variance of the implementation

(sampling) phase
S2. * the variance of the analytical phase

GBOUMMMTER
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Accuracy

Accuracy is a measure of bias, or the difference between a
measurement and an accepted or true value. This difference can
be expressed as a percent of the true value, as is done for the
parameter % Recovery. A central goal of the accuracy objective
is to identify, evaluate, and limit systematic and random errors
in the measurement system.

Representat iveness

Representativeness expresses the degree to which data accurately
and precisely represents the characteristic of an environmental
condition. Multiple random measurements or samplings improves
the accuracy of a determination when random errors are involved.
In this way, the effects of random error are minimized. Sys-
tematic errors affect the representativeness as well and are
covered by the accuracy DQOs. The precision of random samplings
is the primary measure to be used to monitor the effects of the
various factors, such as medium homogeneity, which affect repre-
sentativeness.

Completeness

Completeness is the ratio of the amount of valid data obtained
from measurement system compared to the amount expected under
ideal conditions. The amount of data expected from a measurement
system is by design a sufficient amount to achieve the overall
project objectives. An evaluation completeness necessarily in-
volves an evaluation of the impact of missing data on the ability

of the project to achieve its goals. •».—fii GROUNDWATER
""" TECHNOLOGY. INC.
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Comparability expresses the confidence with which one data set

can be compared with another data set from a different phase or

from a different program, comparability involves a composite of

the above parameters as well as design factors such as sampling

and analytical protocols. Inter-laboratory evaluations can play

a role in the evaluation of analytical comparability.

5.2

The general quality goal for the field investigation is to maxi-

mize the confidence in the data in terms of each of the data

quality indicators.

Precision

The data quality objective for the field is to achieve a preci-

sion on field duplicates equal to or better than the laboratory

data objectives in 5.3. Measurement of a field duplicate in-

evitably involves laboratory measurement precision as veil and

actual field precision cannot be isolated. Hence, as a result of

the additive property of variance (Equation 5.1) and the above

stated equality of the field and lab variability criteria, the

total variability as measured by standard deviation of field

replicates should be no more than 1.4 times the lab variability

(Equation 5.3).
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Maximum S2T - 2 S
2
L (Equation 5.2)

Maximum ST - 1.4 SL (Equation 5.3)

Where: ST - Total variability
SL - Standard deviation from laboratory variability

Accuracy

The objective for total accuracy is to meet the laboratory ac-
curacy limits for the target compound list as published in the
appropriate SW-846 method. Hence, the field component of ac-
curacy will have to be negligible as compared to the laboratory
component. Losses are expected to be negligible if the sampling,
preservation, and handling technique outlined in Section 6 are
followed. The remaining major source of bias is field contamina-
tion of samples. To assure that this factor is negligible, field
blanks for groundwater samples will be monitored. The associated
objective is to achieve field blanks less than the EPA contract
Laboratory Contract Required Quantification Limits for the target
compound list. Monitoring field blanks will provide assurance
that a very common source of bias has been avoided.

GftOUNDWATER
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Rapresentat ivenass

The field objectives for representativeness are to: a) ainiaize
the effects of bias resulting fro* loss and contamination during
MBpling and handling; and b) to assess and ainiaize the affects
of factors, such as medium inhoaogeneity, which leads to impreci-

sion.

A rinsate blank will be taken of sampling equipment following
decontamination procedures.

The representativeness will be assured by the fulfillaent of the
DQOs for accuracy and precision and will be evaluated by aeans of
the precision and duplicate saaples separately procured but

otherwise hypothetically identical saaples.

The field objective for completeness is 90%. Every effort will
be made to obtain valid saaples for every sampling point in the
plan. However, due to complications in homogeneity, some dif-
ficulty !• expected in generating data from samples that require
•11 of DQOs. The overall project objective for completeness is
also 90%. Due to the potential uniqueness of each sampling
point, this project will require a high return of valid data to
attain the project goals. Sufficient duplicates and backup
•ample* will be taken to assure a high return of valid samples.
A high return for the laboratory data is also

QUUNOMKTEB
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pornoa rab i1i tV

The field objective for comparability is to: a) provide samples
collected by standardized protocols, and, b) to collect suffi-
cient information concerning geological physical characteristics
of the sampling sites to allow determination of preservation. In
addition, field conditions will be considered prior to sampling
to attain a high degree of data comparability. The attainment of
the DQOs for accuracy and precision, representativeness, and com-
pleteness will also contribute to the comparability of the data

collected.

0189
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6. SAMPLING PROCEDURES

Samples which will be collected by Groundvater Technology (GT)

include groundvater samples and soil samples. Groundwater

samples will be collected from seven randomly placed monitoring

wells and also from three biasedly placed monitoring wells. Two

soil samples will be collected from each of the 45 boreholes to

be drilled on the Conrail Property. One soil sample will be col-

lected from O'-l1 below the ground surface and one soil sample

will be collected from approximately a I1 zone at the top of

water table.

6.1 PRELIMINARY PREPARATIONS FOR SAMPLING

A. Lab Scheduling

All sampling events to be conducted by Groundwater Technology
have been scheduled with the analyzing laboratory to ensure that
the lab can accept the samples. The analyzing lab has been
notified at least two weeks prior to any sampling event and in-
formed of the approximate number of samples to be collected, the
parameters to be analyzed for, and the anticipated date and time
of sample arrival.

B. Item Check

Ihe following items will be checked prior to a sampling trip:

1. Batterias of equipment to be used, to assure that they

are charged. i__JO( QnuNmmra
; ; TECHNOLOGY.
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2. Any sampling equipment scheduled for use, to be sure

that the equipment is clean and in good working order.

3. Instrument calibration. Refer to Section 8.0 for

calibration procedures.

4. Any back-up systems, to be sure that they are in good

working order.

5. Sample bottle supply, to insure that an adequate supply

of clean sample bottles is available.

6. To insure the integrity of the cleaning process

and preservation methods, field blanks will be carried

throughout the sampling trip and will be preserved if appli-

cable, on site at the time the first samples are collected.

7. Field sampling kits, to insure that all items necessary

to procure good, properly documented samples are pre-

sent. A standard sampling kit will contain the follow-

ing items:

a. a teflon squirt bottle of 50% hydrochloric acid
b. a supply of acetone or isopropyl alcohol and hexane

c. alconox soap
d. a sufficient supply of distilled water for rinsing

hands and sampling equipment
e. disposable gloves

GROUNDWATER
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f. paper towels

9. a waterproof pan

h. cloth labels for sample identification

i. a cooler with ice

j. cbain-of-custody fons

k. site blanks

1. vast* solvent disposal container

a. extra vials and narrow rang pH paper to test pB

response of water.

6.2 SPgCTWC SMCPLTMG PBQgEDQRES

A. Sample Integrity

GTI takes responsibility for the integrity of all samples taken
for analysis. The sampling procedures described in Section 6.4
clearly stating integrity requirements, including preservation
and chain-of-custody, are assured to all client and GT offices.
Any irregularities upon receipt of samples are immediately
relayed to the GTI project manager. Any irregularities will be
clearly stated on the QA statement with the laboratory report.
GTI will not allow preserved samples to exceed the prescribed
holding time.

B. Monitor Nell Sampling Procedures

Prior to monitor well sampling, the volume of water in wells will
be determined. Three to five times the calculated volume of a
well will be purged using a teflon bailer. Wells having slow
recovery periods will be bailed dry and then sampled within 24
hours. Stirring up of sediments in wells to be saamptemŷ jj..̂ ^
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to be avoided. Once a well has been properly purged, sample col-
lection will follow the procedure outlined in part C of this sec-

tion (Section 6.2).

C. Soil Sampling

Soil samples for volatile organics analysis will be collected
from the subsurface by using either a split-spoon sampler or a
core-barrel sampler. Prior to the sampling trip, soil sample
vials and Stainless Steel Trowels will be obtained from the
analyzing laboratory. The following procedure will be adhered to
when collecting soil samples for volatile organics analysis:

1. Procure a soil core from the subsurface, either
using a core-barrel or split-spoon sampler.

2. Spread a piece of heavy-duty aluminum foil onto a
work surface and extrude the soil sample onto the

foil.

3. Slice the cylindrical soil sample lengthwise with a
clean stainless-steel spatula.

4. immediately plunge a stainless steel trowel into the
mid-section of the core (into undisturbed soil) to
capture a 1/2 to 1 inch long sample plug.

GAOCNDWATER
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5. Immediately insert the soil sample plug into the

vial.

6. Clean around the lip of the vial with a clean

laboratory paper towel to remove soil and/or grit,

then cap the vial with a teflon-lined septum cap.

Us* teflon side mist be toward the sample.

7. Collect a duplicate sample from the other half of

the core directly acrocs from the first saaple.

8. Label the sample vials using cloth Groundvater

Technology labels (refer to Section 6.3.A) and

waterproof ink. Labels will include the following

information:

a. job name and number

b. date and time of sample collection

c. veil number and depth of sample
d. name of sampler

e. type of analysis requested

9. Clean the sampling equipment. Decontamination of

equipment in the field requires a detergent wash

(alconox soap), a water rinse, followed by a dis-

tilled water rinse.

10. Ship the samples on ice for chemical analysis and

wet weight determination via overnight mail to the

laboratory.
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7. Label the sample vials using cloth Croundwater
Technology labels (r«fer to Section 6.3.A) and
waterproof ink. Labels will include the following

information:
a. sample identification number
b. job identification number
c. date and time of sample collection
d. type of analysis requested
e. name of sampler

8. Check to make sure the vial caps are tight, attach
the chain-of-custody tags, then place the labeled
sample and duplicate on ice immediately.

9. Fill out field data sheet (refer to Section 6.5.B).

10. The samples collected should be stored together with
the unopened field blanks that have accompanied the
sampler since the outset of the sampling event and
were preserved with the same procedure as the sam-
ples with the same stock preservative.

The sample set and unopened blanks must be stored
together, under refrigeration, in an area known to
be free of contamination from solvents and other

volatiles.

11. Transport the sample set, on ice, back to the
office for shipment to the analyzing laboratory,
maintaining custody as prescribed in section 7.1.

GROUNDWATER
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D. Water Sampling Procedure for Acidified VOC Samples [EPA

analytical method 601, 602, or 624 (holding time - 14

days))

1. Rinse a clean teflon bailer at least five time with

sample water.

2. Slowly lower the teflon bailer into the well, fia

not allow it to drop at an uncontrolled rate.

3. Collect the water sample and slowly raise the bailer

from the well at a constant rate.

4. Pour the sample into the vial containing predeter-

mined amount of HCL, if applicable. Pill the vial to

overflowing, avoiding turbulence and bubbling as much as

possible. Water should stand above the top of the vial

(i.e. - there should be a convex meniscus above the

neck of the vial).

5. Carefully but quickly slip the cap with septum onto

the vial with the teflon face of the septum toward

the water. Tighten the cap securely, invert the

vial, and tap the vial and the cap against your

hand to assure that there are no bubbles inside.

If bubbles are present, open the vial, add a few
more drops of sample water, and reseal. Invert the
sample vial several times to mix the HCL, if applicable.

6. Collect a duplicate sample.

GBOUNDWKTER
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E. Sampling Procedure for Unacidified VOC Samples [EPA
analytical method 601, 602, or 624 (holding time: 601 -
14 days; 602 and 624 - 7 days)]

The sampling procedure for collecting unacidified VOC samples is
as follows:

1. Rinse a clean teflon bailer at least five times with
sample water.

2. Carefully pour sample water from the teflon bailer
into a 40 ml vial that has been prepared according
to the procedure outlined in section 6.3.C.1 talcing
care to minimize turbulence, bubbling, and time of
exposure to air. Fill the vial to overflowing.
Water should stand above the top of the vial (i.e. -
there should be a convex meniscus above the neck of
the vial).

3. Carefully but quickly slip the cap with the septum
onto the vial with the teflon face of the septum
toward the water. Tighten the cap securely, invert
the vial and the cap against your hand to assure
that there are no bubbles inside. If bubbles are
present, add a few more drops of sample water and
reseal.

From this point, the procedure is exactly the same as that out-
lined in the previous section (6.2.C) from step 16 on.

j TECHNOLOGY. INC.
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E. Sampling Procedure for Seal-volatile Organic* (EPA
analytical method 625)

1. Well sampling for organic*

Prior to sample collection, wells will be purged as
outlined in Section 6.2.B of this document. Sample
bottles will be prepared as outlined in Section 6.I.e.3
of this document.

a. For wells that must be sampled with a bailer,
sample collection will proceed as follows:

1. Rinse a clean teflon bailer at least five
times with sample water.

2. Carefully pour sample water from the bailer
into a clean 1-liter glass sample bottle until full,
then cap tightly.

3. Label the sample bottle with a cloth GT label
(refer to Section 6.3.A) and waterproof ink. Labels
will include all appropriate information.

4. Pill out chain-of-custody tag and form and
securely attach it to the sample bottle.

5. Check to make sure the bottle cap is on
tight, then place labeled sample bottle on
ice immediately.

GMOUNDMXTER
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6. Fill out field data sheet (refer to Section
6.5.B).

7. The samples collected should be stored to-
gether with an unopened field blank that has
accompanied the sampler since the outset of the sam-
pling event. The sample set and unopened blanks must
be stored together, under refrigeration.

8. Transport the sample set, on ice, back to the
office for shipment to the analyzing labor-
atory maintaining custody as prescribed in
Section 7.1.

2. Soil Sampling

Soil samples will be collected from the subsurface by using
either a split-spoon sampler or a core-barrel sampler. The fol-
lowing procedure will be followed when collecting soil samples
for non-volatile organics analysis:

a. Procure a soil core from the subsurface by using
either a split-spoon or core-barrel sampler.

b. Spread a piece of heavy-duty aluminum foil onto a
work surface and open the split spoons (or extrude the
sample if a core-barrel used).

c. Slice the cylindrical soil sample lengthwise with a .clean
stainless-steel spatula.

_—H GWUNDWATER
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d. Transfer the Maple to • precleaned, labeled 250 ml

aaber glass jar fitted with a teflon liner placed next

to the Maple.

e. Clean off the outaide of the jar, then wrap the jar to

prevent breakage while in transport.

f. Fill out chain-of-custody for* («ee Section 7.1), and

place the Maple on ice.

9. Ship the saaples to the analyzing laboratory.

6.3 LABELING, PRESERVATION METHODS. AND HOLDING TINES

A. Labeling

Labels will be applied to saaple vial* at the tiae of saaple col-

lection. The standard saaple label used by Groundwater Technol-

ogy is a white cloth label, shown below. Inforaation will be

written on labels with a black waterproof ball-point pen, and

will include the saaple ID nuaber, the job ID nuaber the date and

tiae, tba type of analysis requested, and the saapler*s naae.

Labels will be positioned on saaple vials so that they are easily

seen and so that they do not coae off if the vials are wet for a

prolonged period of tiae.

CSOUNDWATER
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B. Preservation Methods

1. Water sample preservation

Water samples to be analyzed for volatile organics that need •
preservation will be preserved by acidifying samples with a suf-
ficient amount of 50% hydrochloric acid to lower sample pH to
less than 2. All VOC samples will be maintained on ice or
refrigerated at 4 degrees C until they are analyzed.

2. Soil sample preservation

Soil sample preservation will be provided by immediately placing
the soil-containing vials on ice to cool the samples to
4 degrees C.

C. Holding Times

The holding times for volatile organics are 7 days if samples are
not acidified and 14 days if they are acidified. Semi-volatile
organics samples must be extracted within 7 days and completely
analyzed within 40 days of extraction. After samples have been
collected, sample sets will be sent to the lab as quickly as pos-
sible (via overnight mail) in sealed coolers packed with fresh
ice.

CWXJNOWATER
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6.4 MEASUREMENT OF VARIOUS FIELD PARAMETERS

pH will be measured using a properly calibrated pH meter (see
Section 8 for calibration procedures). Hydrocarbon vapor levels
will be measured using either an organic Vapor Analyzer (OVA) or
a HMD model 101 photoionization analyzer (see Section 8 for
calibration procedures). Liquid levels will be measured using an
Oil Recovery Systems interface probe. All field values will be
recorded on appropriate field sheets.

6.5 FIELD DOCUMENTS AND RECORDS

A. Fiald Notebooks

All field measurements will be recorded in bound field notebooks
(Lietz brand transit field book no. 8152-00 or equivalent). All
pertinent calibration data for each day's work will be entered
into the field notebook. All samples will be assigned field num-
bers which will be recorded in the field notebook as well as on
sample vial labels and on field data sheets.

B. Field Data Sheets

Field data sheets will be filled out for each sample collected.
The sheets will be filled out with a black waterproof pen. In-
formation to be recorded on field sheets include:

1. date(s)
2. time (s)

QUUNDWATER
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3. location
4. project number
5. type of sample
6. sample ID number
7. source of sample
8. pertinent well data
9. materials encountered by the sample
10. pumping method (for well samples)
11. field parameters measured
12. preservation method
13. name of sampler

Other information that will be noted includes unusual odor or
V ' •

color, unusual foaming or reactions, etc. Field sample numbers
will be assigned at the time of sample collection and will be re-
corded on field sheets, in field notebooks, on chain-of-custody
forms, and on sample labels. If errors are made on field data
sheets, corrections will be made by drawing a single line through
the errors and entering the correct information. Such correc-
tions will be initialed and dated. Under no circumstances will
error be crossed out so that the information is not legible.

6.6 MEASURES TO AVOID CROSS-CONTAMINATION OF SAMPLES

A. Well Sampling

Measures taken to avoid cross-contamination in well water samples
will include the following:

GROUNDWATER
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1. Upon arrival at a site, teflon bailer to be used to collect
water samples will be rinsed thoroughly and scrubbed with alconox
soap and thoroughly rinsed with tap water, followed by a thorough
rinse with distilled water.

2. If water quality data are available for a site, the least
contaminated well will be sampled first, the second cleanest well
will be sampled second, and so on, until the last well is
sampled, which will be the most contaminated well. If no water
quality data are available, the well suspected to be the cleanest
will be sampled first, and wells suspected to be the most con-
taminated will be sampled last.

3. The sampler's hands will be protected from contact with the
sample water using nitrile gloves. Between the collection of
each sample the teflon bailer will be scrubbed with alconox soap,
followed by a thorough rinsing with distilled water. Other items
that coma in contact with well casing or well water (such as tape
measures) will be rinsed with alconox soap followed by a dis-
tilled water rinse.

4. If any equipment comes in contact with any hydrocarbons such
as oily soil, oily clothes, tar, etc., that equipment be
thoroughly cleaned by alconox soap scrubbing, and a thorough
rinse with distilled water. Any sampling equipment which has
come into contact with liquid hydrocarbons (free product) will be
regarded with suspicion. Such equipment will have tubing and
cable* replaced and all accessible parts will be washed as above.
Visible deposits, if necessary, will be removed with hexane, fol-
lowed by a rinse and washing as listed above.

GKOCNWATER
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5. upon completion of a round of sampling for a site, sampling
equipment will be scrubbed with alconox soap and rinsed
thoroughly with distilled water.

B. Soil Sampling

To avoid cross-contamination during soil sampling, soil that is
actually collected as a sample will not have come into contact
with the walls of the split-spoon or with the sampler's hands.
Stainless steel trowels will be used to gather soil samples. The
split-spoon used to core the soil will be rinsed with alconox
soap and water and rinsed with distilled water between each
sample.

—.JK GWUNWMTER
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7. SAMPLE CUSTODY

7.1 CHAIN-OF-COSTODY

The Conrail Maples analysed by the Groundwater Technology Lab
are of an evidentiary nature. The possession of these samples
sust be traceable fro* the time samples are collected in the
field until the analysis is completed and the data are entered as
evidence. In such cases, the tracing of the samples fro» the
field through the laboratory is accomplished by "chain-of-

custody* procedui

A. A chain-of-custody label will be completed for each sample
bottle. The labels will be filled out using black waterproof ink
and will contain all pertinent field information. The labels
will be attached to sample bottles in such a way that they cannot
be physically separated from the container. All sample numbers
will be documented in bound field notebooks.

B. A chain-of-custody record (Figure 7.1) will be completed for
each set of sample*. The sampler will sign the first
•Relinquished By" line at the bottom of the chain-of-custody
record, and will indicate the date and time of the custody trans-
fer. Samples will not leave custody of the field investigator
until relinquished to another party. Custody is defined as:

1. In the actual physical possession of field personnel.

QnUNDMMffCR
TECHNOLOGY INC
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2. In the field personnel's view after being in physical
possession.

3. In a locked area after being in physical possession.

4. In a designated, locked storage area.

Transfer of samples to the analyzing laboratory will be done by
use of common carrier. Samples and sample containers will be
secured in such a way that no containers can be opened in tran-
sit. The person to whom custody is being transferred will sign
on the first "Received By" line of the chain-of-custody record,
indicating that custody is being accepted by the carrier for all
the samples listed on the sheet. For subsequent transfers of
custody, the succeeding relinquish and receipt lines will be
used.

Upon arrival at the laboratory, the sample custodian at the lab
is responsible for maintaining possession of the chain-of-custody
samples and for maintaining all records documenting that posses-
sion. Upon receipt of samples, the sample custodian signs the
shipping report accompanying each sample and records the date and
time. All of the logging procedures are performed for each
sample by the custodian. The samples are then secured under lock
and key in refrigerated storage.

After each extraction or analysis of a sample fraction, the ac-
cession log for that sample is signed by the analyst indicating
the date and time of completion. By signing the accession log,

GROUNDWATER
TECHNOLOGY. INC.
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the individual affins that he vaa completely responsible for the
saaple fraction during the period of tiae it was not in the pos-

lion of the custodian.

GsOUMWCKTER
TECHNOLOGY, fee.
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8. CALIBRATION PROCEDURES AND FREQUENCY

8.1 FIELD MEASUREMENTS

Field instruments that require periodic calibration include pH
meters and vapor level net era.

A. pH aeter - the pH meter will be calibrated in the field at
the beginning of the sampling event and after every third
measurement. Fisher brand certified buffer solutions of pH 7 and
of either pH 4 or pH 10 (depending on the expected sample pH)
will be used for calibration. The calibration procedure will be
as follows:

1. Insert the pH electrode into the pR 7 buffer solution
and adjust the calibration knob on the pH meter until
the meter gives a steady reading of pH 7.

2. Turn the meter off and remove the electrode.

3. Rinse the electrode with distilled water and dab it
dry with a soft paper towel or tissue.

4. Insert the electrode into a ph (or pH 10) buffer
solution and adjust the slop control on the pH meter
until the meter reading equals the pH of the buffer
solution .

5. Turn the meter off and remove the electrode. ̂_ Jgj GROUNDWATER
: ""̂  TECHNOLOGY. INC.
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6. Rinse and dry the electrode as in step 14 above.

7. Repeat the procedure fros step 12 on until the meter

readings equal the pff of the buffer solutions with no

adjustments. At this point the meter is properly

calibrated and ready to veasure pH of a sample.

B. Vapor level meter - the HKU model 101 photoionization

analyser will be calibrated according to the procedure outlined

on pages 19-21 in the instrument instruction manual, which is in-

cluded in Appendix A. Calibration gas will be obtained from HMD

Systems. The instrument will be calibrated one day prior to each

scheduled use.

8.2 LABORATORY MEASUREMENTS

GT Laboratory will analyse water and soil samples for volatile

organic* by gas chromatography and by gas chromatography/mass

spectrometry. The calibration frequency required by these

methods is daily with freshly made aqueous standards. Spiked

reference samples arm introduced into the analytical system to

determine recovery and to validate calibrations.

GaouMNKKTER
TECHNOLOGY. INC

0210



Section: 9
Revision No: 0
Date: January 27, 1989
Page: 1 of 1

9. ANALYTICAL PROCEDURES

9.1 FIELD DATA

Parameters measured in the field and the equipment used to
measure them are as follows:

Parameter Equipment Owner

PH pH meter GT

Vapor levels

Liquid level

elevations

HNU model 101 GT
Photoionization analyzer
or Organic Vapor Analyzer (OVA)

Oil Recovery Systems

Interface Probe

GT

The procedures for measuring each of the above field parameters
are given in the instruction manuals for each piece of equipment.
Measurement of these parameters will be in accordance with the
operating procedures outlined in the instruction manuals. The
above list of equipment is not an endorsement of the manufac-
turers or products. GT reserves the right to replace any of the
equipment with an equivalent piece of equipment.

GHOUNDWATER
TECHNOLOGY. INC.
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10. LABORATORY ANALYSES

The QA/QC plan for the laboratory analytical procedures are given
in Appendix A.

TECHNOLOGY. INC
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11. INTERNAL QUALITY CONTROL CHECKS

The internal quality control check* to be routinely implemented
by GTEL include the following:

A. Replicates - a minimum of 10% of all samples will be
duplicated in the lab. Duplicate data will be used to
determine analytical precision. The EPA Contract Lab
Program criteria under which the GTEL GC/MS lab operates
specifies a minimum of 5% duplicates.

B. Spikes - spiked samples will be prepared in the lab and
will be analyzed with the samples at a rate of 10% of all
samples and at least one spiked sample per sample set. EPA
Method 624 and EPA Contract Lab Program criteria under which
the GTEL GC/MS lab operates specify a minimum of 5% spikes,
spiked sample per sample set

C. Blanks - blanks will be analyzed at a minimum of one

daily.

D. Quality control standards - quality control standards
traceable to the U.S. EPA or generated from concentrates
prepared separately from concentration standards will be in-
cluded at a rate dependent on sample matrix and lab perfor-
mance. EPA traceable standards will be run at least quar-
terly.

GnOfNDWATER
TpttiquOGY.lNC.
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E. Quality control charts - quality control charts will be

prepared for precision and accuracy by GTEL and will be sub-

Bitted with each set of analytical data. Charts prepared in

the industrial vethod for relative range (I) will be ac-

cepted.

TECHNOLOGY. INC
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Table 32

Regulatory Limits

Toxicity Characteristic Leachate Procedure

For solids, if the totai concentration does not exceed the
following limits (Left hand column), then the extraction
procedure can be avoided. For liquid and TCLP extracts, the
regulatory limit is listed in the right hand column.

Total Liquid/Leachate
ttetâ s Limit (mm/km) Limit faa/Ll

Arsenic 100 5
Barium 10.000 100
Cadmium 20 1
ChroaiuB 100 . 5
Lead 100 . 5
Mercury 4 0.2
Selenium 80 4
Silver 100 5
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4.0 ORGANIZATION AND RESPONSIBILITY

4.1 Overview

GTEL la divided into three sections: Organic Chemistry,

GC/WS, and Inorganic Chemistry. Each laboratory is managed by an

experienced Section Manager. The staff of GTEL consists of

individuals skilled in environmental chemistry and engineering.

The broad experience of the GTEL staff provides exceptional

support for the client in the areas of sampling, troubleshooting,

analytical schemes and protocols, and project quality assurance.

GTEL does not provide sampling services. For quality

assurance purposes GTEL provides sampling containers and* sampling

SOPe (see Section 6).

4.2 Roles and Responsibilities

Each person involved in the generation of data is implicitly

a part of the QA/QC program. The following certain individuals

have specifica-lly delegated QA/QC responsibilities.

A. Quality Assurance Officer

All QA/QC management responsibilities for GTEL shall be

directed by the Director of Quality Assurance. The indepen-

dence and objectivity of the QA/QC Program depends on the QA

Director's being independent of the data generation process.

The QA Director has primary responsibility for all
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laboratory QA/QC activities. The QA Director reports

directly to the Corporate Laboratory Services Manager.

His/her responsibilities include the development,

evaluation, and documentation of QA/QC policy and procedures

appropriate for the GTCL projects.

The QA Director performs the day to day auditing of

laboratory activities to assure that the QA/QC plan is being

implemented. The QA Director hss the authority to perform

laboratory audits without notice, submit control samples,

and request access to data files and other Information for

satisfying the goal* of an independant audit.
•

The QA Director periodically reports on the progress

and deficiencies of the laboratory QA/QC program, identifies

specific needs (e.g., methods development and problem

areas), and recommends specific courses of action for

strengthening the program.

B. Project Manager

The GTIL Project Manager is responsible for managing

and Implementing the technical and administrative

requirements of the project. He/she must assure and

document the quality of each task output, I.e.. the data and

conclusions. The Project Manager collaborates with the GTEL

QA/QC organIxation to formulate and fulfill a suitable QA/QC

project plan for each task under his/her purview in

0218



Section No: 4
Revision No: 0

Date: 10/23/87
Page: 3 of 5

conformity with the quality assurance requirements of the

client.

The Project Manager has overall responsibilities for

designating the level of quality control necessary for the

intended use of the data and for formulating the QA/QC

project plans and activities. He/she will also enlist and

encourage the cooperation of all GTEL personnel in the QA/QC

project plan and program.

C. Laboratory Director

The GTEL Laboratory Director has overall responsibility

for all;laboratory activities, including QA/QC. The success
• *

of the QA/QC program ultimately depends on the Director's

full support of QA/QC management. The Director will enlist

and encourage the cooperation of all GTEL personnel in the

program.

D. Section Managers

The GTEL Section Manager has responsibility for

carrying out the daily QC activities and providing the

technical expertise and guidance to maintain a smooth flow

of work while complying with the requirements of the QA/QC

plan.

4.3 Organizational Structure

Organization of GTEL is shown on the organization chart,
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5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS

OF PRECISION. ACCURACY, COMPLETENESS. REPRESENTATIVENESS.

AND COMPARABILITY.

1. Groundwater Technology Evironmental Laboratory (GTEL)

quality assurance objectives for precision, accuracy, complete-

ness, representativeness, and comparability are as follows:

A. Precision: The laboratory objective for precision is to

equal or exceed the precision demonstrated for these

analytical Methods on similar samples and to exceed preci-

sion data for these analyses published by the U.S. EPA. See

Table 5.1. Precision is documented on the basis of repli-

cate analyses.

B. Accuracy: The laboratory objective for accuracy is

to equal or exceed the accuracy demonstrated for these

analytical methods on similar samples and to exceed recovery

data published by the U.S. EPA. See Table 5.1. Accuracy is

documented on the basis of recovery of spiked reference

materials introduced into the analytical system.

C. Completeness: The completeness objective of an analysis

i« to provide sufficient information to allov the data user

to assess the quality of the results. The overall project
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completeness objective is documented by the ratio of the

number of acceptable data points compared to the total

number of measurements attempted.

D. Representativeness: The representativeness of the data

from the sampling sites depends on the sampling procedures.

The laboratory expects to be able to assist the customer

with enacting proper sampling methods. The representative-

ness of the analytical data is a function of the procedures

used in processing the samples. The objective for represen-

tativeness is to provide data which is representative of the

sampled medium. The representativeness can be documented by
* ' '

the difference between separately procured, but otherwise

identical samples or sample aliquots.

E. Comparability: The objectives for comparability are.

to demonstrate traceability of standards to NBS or EPA

sources; to use standard methodology; to participate in

interlaboratory studies to document laboratory performance:

and to report results consistently in conventional units of

measure (see Table 5.2). Comparability of analytical

results with those from other laboratories will be enhanced

by these processes. See Table 5.3 for recent performance

data.
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Table 5.1 summarizes the precision, accuracy, and complete-

ness objectives for the measurement parameters typically measured

by GTEL. The values listed in Table 5.1 are based on EPA

requirements published in the Federal Register (October 26.

1984), the EPA requirements in the Contract Laboratory Program,

or if available statistical limits for GTEL performance (when an

improvement over the EPA criteria).

The GTEL quality control program consists of appropriately

placed blanks, duplicates, spikes, and QC check samples according

to the method criteria (refer to Section 11).
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GTEL participates in several performance testing programs to

provide an unbiased Measure of the laboratory capability and to

Maintain appropriate certification eligibility. GTEL is a

Hen Hampshire Certified Laboratory covered by the program for

ahich the Laboratory haa achieved consistently acceptable results

in the EPA performance testing programs.

The objectives listed in Table 5.1 will routinely be compared to
v

result* obtained fro* specific analytical procedures (addressed

in Section 9) to assess the precision and accuracy of data and to

determine if corrective action Is required.
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUM3ER

DATE: 11/17/i

I «BORATORY: It5Ot7

SAMPLE
•1ALYTES NU««R

REPORT TRUC
VALUE VALUE*

MINERALS IN MILLIGRAMS »ER

1 1-UHXTS

»EC. COND.
CUIHOS/CH AT 25 C)

)S AT 180 C

' )TAL HARDNESS
IS CAC03)

t nun

MACNESIUM

SODIUM

POTASSIUM

I JTAL ALKALINITY
(AS CAC03)

« ILORIDE

l .UORIDE

? 'LFATE

3
4

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

3.94
9.07

6*9
?77

362
139

162
6*. 6

63.9
1.0*

0.54
16.1

52.C)
14.1

17. A
10.3

56.5
7.8«

113
51. a

1.85
0.24

76.2
33.0

LITER:

4.00
9.19

e5«
272

399
158

159.5
73.5

63.0
0.005

2.520
1?.3

52.6
13.7

14.0
10.3

SS.O
7.49

113
52.1

2.91
3.247

74.0
33.0

ACCEPTANCE
LI1ITS

WARNING
LIMITS

P E R F O R M A N C E
EVALUATION

(EXCEPT AS NOTED)

3.93- 4.09
8.86- 9.40

592.- 732.
245.- 302.

325.- 492.
95.9- 217.

151.- 174.
65.1- 82.9

54.7- 74.0
.700- 1.78

.424- .435
14.3- 19.3

46.0- 5*. 4
10.)- 16.2

14.9- 21.0
fc.29- 11.5

49.0- 6<3.4
4.71- 11.6

106.- 12*.
47.1- 57.1

1.74- 2.23
.155- .337

60.7- 85.5
24.5- 39.4

3.95- 4.07 CHECK FJR €P*
«.93- 9.33 A C C E P T A 3 1

410.- 714.
252.- 295.

344.- 462.
111.- 202.

154.- 172.
67.3- 80.7

57.1- 71.6
.935-1.45

.451- .608
15.4- 19.2

47.5- 56.6
11.4-15.0

15.6- ?0.2
S.6S- 11.1

50.4- 5«.0
5.57- 10.8

10»." 125.
45.3- 53.9

1.80- 2.17
.17*- .314

63.0- 92.4
26.3- 37.5

ACCcPTA'd l
A C C e P T A J l

A C C £ » T A 3 l
ACCEPTABI

ACCePTAS!
A C C E P T A 3 1

ACCEPTA3I
A C C E P T A S I

ACCEPTS!
ACC1PT»J|

A C C £ ? T A 3 I
ACCt?T ;3 l

*CC5»T*p l
ACCfcPT»r l

A C C E P T A 3 I
ACCEPTAi l

A C C E P T » ? I
A C C c P T A H l

ACCcPTAoi
A C C E P T A J t

ACCCPT^u l
ACCEPT A3!

BASED UPON THEORETICAL CALCULATIONS* OR A REFERENCE VALUE MHEH N E C E S S A R Y ,
'; .

PACE 1
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PERfOtMAWCE {VALUATION REPORT

MATEP POLLUTION STUOT NUMBfR W»019

»ATE: 11/17.

.AOOPATOtV* KS017

ANALTTCS

NUTRIENTS

«N*ONIA-IIITROSEN

*XTtATE-flITRO«EN

94TMOPNOSPHATE

<JELMNL-NITR9CEN

TOTAL PHOSPHORUS

•EMA1»S IN

COO

S-CAT 400

SAMPLE
. HUME*

REPORT
VALUE

IN NILLI6MNS *i»

1
2

1
2

1
2

3
4

3
4

NILLIfRA'

1
2

1
2

PC3*S 11 HICftOC«A*S

PC9-AROCLOR 1016/1242 1

»C9-AiOCLOR 1242 2

0.74
2.M

0.30
2.00

0.078

0.5i
4.72

0.331
2.10

IS »E< LI

151

8P.1
134

TVUE
VALUE •

LITE*:

0.400
3.00

3.500

O.OSO
O.'OO

3.500
4.00

0.300
2.00

[Tf »:

»SO
275

175

ACCEPTANCE
LIMITS

.538-
2.33-

.383-
1.59-

.0454-
.482-

.0435-
2.75-

.224-
1.43-

11?.-
21!.-

fj;!-

1.0*
3.58

.414
2.3«

• IS!

1.02
5.14

.3«4
2.43

Ml.
337.

134.
242.

MARNINC
LIP-ITS

.405-
2.48-

.411-
1.43-

.9529-
.708-

.179-
3.07-

.246-
1.73-

124.-
225.-

70.5-
125.-

1.03
3.43

.596
2,?<J

.100

.877

.933
4.«7

.373
2.34

III:
225!

EVALUATION

ACC£9TA3L
ACC£PTAbL<

ACC€*TA8l
ACC£°TAciL

ACCEPT *l

ACCEPTA3L.

ACCEPT
ACCiPTA

ACCcPTAdL-
ACCEPT-^L'

A C C £ ®T^j ^
AC C t^T ^3^.^,

PEP LITEPj

4.81

••"

4.57

1.9ft

2.01-

1.1*-

4.41

2.25

?.»0-

1.32-

4.02

;.ii

ACCE«»TA3L r

UPON THEORETICAL CALCULATION?, 0* A «EPE*CNCS VALUi WHEN

PACE 2
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PERFORMANCE 'VALUATION REP03T

WATER POLLUTION STUBY NUMBER MPQ19

O A T 5 : 11/17/

AdO'ATORV: KS017

SAMPLE
ANALYTES NUMBER

PESTICIDES IK

L9RIN

IELORIN

00

OE

i "

WEPTACHLO*

MEPTACHLOR E»OXIOE

'HLOPOANE

VOLATILE HALOC

,2 OICMLOROCTMNE

'HLOROFOflM

1/1*1 TR1CHLOROETHANE

REPORT T*UE ACCEPTANCE
VALUE VALUE* LIMITS

WARNING
LIMITS

PEftFORNANCI
EVALUATION

PICROGRANS PER LITER:

1
2

1
2

1
2

1
2

1
2

1
?

1
I

?
t

AftBONS

1
2

1
2

1
2

0.826
0.362

0.898
0.310

o.tot
1.031

0.764
0.192

0.327
0.*S5

0.576
0.16«

0.136
0.47?

7.97
0.712

0.551
0.?34

0.929
0.290

0.^90
0.?75

0.676
0.169

0.297
O.U2

0.5*0
3.166

0.105
0.456

7.73
0.620

IN MICROCRANS

51.9
2.67

92.4
12.5

35.5
8.78

54.8
3.63

92.9
14.7

32.6
9.38

.225-
.0833-

.45^-

.134-

.135-

.419-

.285-
.0926-

.0879-
.330-

.203-
.C595-

.0550-
.262-

3.5*-
.240-

1.16
.460

1.12
• *V ̂

• 5«5
1.31

.920

.255

.477
1.07

.745

.239

.144

.60?

«. J«
.910

.344-

.131-

.533-

. 1 fc«-

,l»v-
.533-

.365-

.113-

.137-

.424-

.272-
.C--24-

.0664-
.305-

4.31-
.527-

1.04
.412

1.?3
.1^0

.511
1.20

.240
.234

.428

.973

,fc7e
.T16

.1 52

.563

«.45
.533

*CCEPT*DI
ACCcPTAi )

*CC£»TA31
A C C c P T A - i l

iCC£»TAsil
*CCf 9T*dt

ACCEPTA91
ACCEPTA31

A C C £ P T A 9 t
A C C E » T A 3 L

*:C£»TAdi».
tCCc»T* iL

A C C t » T * = L
A C C C P T A i L

A C C S ^ T A . - j .
4CCc?T i ^L

P€P LITE*:

37.3-
.694-

52.S-
8.21-

H.4-
4.84-

7>.9
7.74

129.
21.7

52.7
15. S

41.9-
1.AO-

f)2,t"
9,«3-

22.3-
*.20-

«4.3
4.»3

120.
20.0

44.3
14.1

«.CC£»TA3L
A C C E N T * rL

ACCi»Tt.«t
A lC- f -T l izL

ACC£"T*jL
ACCsPTAii.

8ASEO UPON THEORETICAL CALCULATIONS/ OR A REFERENCE VALUE WHEN

3
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PERFORMANCE fVALUATION REPORT

VATE» POLLUTION STUDY NUN9ER

MTEs 11/17/:

.AiOMTORTl IS017

SAMPLE REPORT
INALVTES NUMBER VALUE

TRUE
VALUE*

VOLATILE NALOCAR90NS IN NICR04MNS

rttCNLOROETNCNE

'ARMNTETtACNLOtlBE

TfTtAC«LOROETNENE

iftONOtlCNLOtONETNANC

aiMONOCNLOtOMTNANI

9tO*OFO*N

NfTNVLENZ CNLOtiaE

CNL(PO)E*ZE<lf

44.4
2.31

30.7
7.32

27.4
S.04

34.1
7.24

70.2
3.70

30.5
4.44

47.2
1.44

10.4
3. at

4a.2
2.41

27.2
4.C1

2S.4
3.34

32.2
7.24

• 7.7
2.24

32.9
4.93

42.4
2. IS

30. S
3.45

ACCEPTANCE
LIMITS

PER Li

30.3-
1.02-

14.7-
3.31-

15.7-
1.45-

24.5-
4.11-

37.7-
.443-

21.1-
2.23-

25. a-
O.L.-

11.7-
1.41-

r*R:

47.4
3.74

33.7
11.0

42.0

4S.4
11.5

4.13

AS.;
7.22

47.3
5.31

41.9
4.07

LIMITS

33.3-
1.37-

19.5-

19.0-
2.59-

27.1-
;.05-

1.09-

25.2-
2.»7-

31.1-
.•99-

21.9-
. 2.07-

62
3.

35

3e
s.

42
10

9i

1}

• 0

39

.9

• 0

11

.7

.5

.7

.3

42.0
4.79

*G.»
5.4)

EVALUATION

ACCE*TA9L

ACCI'TAgL

ACCS»Hyr
ACCEPTAoL

ACCCPTA31
ACCEPT A3L

ACCENT.

ACC£PT*-:L

ACCSPTAdL

ACCE*T«2l

VOLATILE ARONATICS IN NICROStAMS PfR LITER!

aCNItKC 1 9.35
2 42.7

ETNVLBEfcZENE 1 7.73
2 23.9

TOLU'Nt 1 5.54
2 2B.O

42.9

a. 47
24.1

S.95
29.7

4.29-
29.4-

4.52-
14.3-

1.24-
20. 8-

• 9A«t» UPON THEORETICAL. CALCULATIONS, OR A

14.0
57.7

11.4
3S.5

4.50

7.29-
33.C-

5.44-

3.97-
22.2-

13,C

10.7
33.1

2.
37

REFERENCE VALUE

07
.0

UNCN

ACCEPTAJI

ACC£?T«dl
ACCEPTA3I

ACCEPTAJ

NECESSART
R.L. STANas rot arricTioN LINIT

PACE

0252



Section No: 12
Revision No: 1

Date: 7/12/88
Page: 1 of 1

12.0 PERFORMANCE AND SYSTEM AUDITS

12.1 Performance Audits

Laboratory QC audits are to be carried out by the Laboratory

Quality Assurance staff aemi-annually for each method. Blind

audit samples will be utilized. Results of blind audit sample

analyses will be reviewed by the Quality Assurance Officer and

will be reported as part of the Quality Assurance Reports to

Management.

In addition to blind audit samples, the laboratory will be

involved in performance audits conducted aemi-annually by the EPA

in which EPA performance evaluation samples will be analyzed.

Additional performance audits are conducted as part of the New

York State Laboratory Approval Program.

12..2 System Audits

The Quality Assurance Officer will conduct a systems audit

of field quality control procedures and of laboratory quality

control procedures shortly after these systems are operational

for a project at the client's request.

12.3 On Site Inspections

GTEL is open to inspection by state agencies in order to

document compliance with the various certification programs in

which the Laboratory participates. GTEL is also open to system

audits carried out by the Florida DER and other regulatory agencies

, - %
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TABLE 11-2

SURROGATE SPIKE RECOVERY LIMITS CD

FRACTION SURROGATE COHPOOMD
=ssszszrr=========sz=s==============

VOA Toluene-d
6

VOA 4-Broeofluorobense
VOA 1.2-Dichloroethane-d

4
BN Nltrobenie-d

5
BN 2-Fluoroblphenyl
BM p-Terphenjrl-d

14
ACID Phenol-d

5
ACID 2-Fluoroph«nol
ACID 2,4.6-TribroAophenol
PCB Dibutylchlorendate

NATtB

68-110

86-115
78-114

35-114

43-116
33-141

10-94

21-100
10-123
48-136

LON/HIDIOM SOIL

81-117

74-121
70-121

23-120

30-115
18-137

24-113

25-121
19-122
20-150

PCB Surrogate Recoveries are for advisory purposes only and
should not be used to determine if the saaple should be
reanalyzed. Once 20 samples of a fiven Matrix are evaluated,
statistical control should be developed as described in Section
14. The aurrotate liaita for other parameters should alao be
updated vhen 50 saaplea of a fiven matrix have been evaluated.
or sooner as needed.
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FRACTION

TABLE 11-1

SPIRE RECOVERIES

MATRIX SPIKE COMPOUND HATER LOW/MEDIUM SOIL

VOA 1,1-Dichloroethene 61-145 59-172
VOA Trichloroethene 71-120 62-137
VOA Chlorobenzene 75-130 60-133
VOA Toluene 76-125 59-139
VOA Benzene 76-127 66-142
BN 1,2,4-Trichlorobenzene 39- 98 38-107
BN Acenapthene 46-118 31-137
BN 2,4-Dinitrotoluene 24-96 28- 89
BN Pyrene 26-127 35-142
BN N-nitroso-di-n-propylamine 41-116 41-126
BN 1,4-Dichlorobenzene 36-97 28-104

ACID Fentachlorophenol 9-103 17-109
ACID Phenol 12-89 26-90
ACID 2-Cnlorophenol 27-123 25-102
ACID 4-Chloro-3-Methylphenol 23-97 26-103
ACID 4 Nitrophenol 10-80 11-114

METALS all pre-digeat epikes 75-125 75-125
METALS matrix spikes 85-115 85-115
OTHER all inorganic spikes 75-125 75-125
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I) ICP Interference Check Saaplee (ICS) - an interference
check eaaple containing high levels of iron. alumir:ux..
calciua and aagnesiuM must be run with every batch of soil
saaples analyzed by TCP.
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E) Quality Control Standards - Quality control standards
(often referred to as spiked reference materials
or SPRM's) traceable to the U.S. EPA or generated from
concentrates prepared separately from calibration
standards, will be included at a rate dependent on sample
matrix and lab performance with matrix spikes. The minimum
is one QC standard to validate the initial calibration.
For metals analysis after every twenty (20) samples, a QC
or mid-range calibration standard will be analyzed to
continuously verify that the calibration is within 10X
of the initial calibration. For organic analyses after
every 12 hours of operation, a QC or mid-range standard
will be analyzed to verify that the Calibration Check
Compounds are within 25X of the initial calibration curve
for volatiles analysis (30X for semi-volatiles analysis).
Additionally, for organics the system response for System
Performance Check Compounds must be verified to be above
the minimum levels as described in the method SOP.

EPA or NBS traceable standards will be .run at least
quarterly. The acceptability limits will be 90 - 110* for
metals, except mercury for which the limits are 80-120%.
For other inorganic or organic analyses, the limits will
be 80*120% or as specified by the OS EPA.

F) GC/HS Tune - Once every 24 hours the GC/MS tune must be
verified as per the SPA Method. This tune is followed by
the calibration verification, a method blank, and the
internal standard response and retention tine check below
before resuming sample analysis.

G) GC/HS Internal Standard Response and Retention Tim«s -
immediately after calibration verification -the internal
standard response must be verified to be within 50% to
200X of the response for the previous verification, and
the internal standard retention times must be within 30
seconds of the previous verification run.

H) Metals Laboratory Control Sample (LCS) - A QC sample taken
through the entire prep must be run in each batch and
achieve recovery of 80-120X for all metal analyses of
soils, TCLP,leachatesand RCRA waters. The mercury analysis
calibration verification QC sample is equivalent to th«
LCS and hence a separate LCS is not required.
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11.1.2 Duplicates

Blind field duplicates (as opposed to duplicate containers full
of saaple intended as backup) are sequential or collocated grab
saaples to aonitor field precision (actually entire measurement
systea precision as described in Section 5). One duplicate will be
taken and subaltted per twenty (20) saaples, or one (1) per area
aatrix type, as described in Section 5, whichever is greater.

11.2 Laboratory Quality Control ^

The Internal quality control checks to be routinely implemented
by the lab include the following:

A) Replicates - A minimum of 10% of all saaples will be
duplicated In the lab. The GC/HS analysis this is carried
out with a saaple duplicate (HSD) at a rate of 5* of all
saaples

B) Spikes - Spiked saaples will be prepared in the lab and
will be analyzed with the saaples at a rate of 10X. For
the GC/HS analysis spiked saaples. (MS) are performed at a
rate of 5% as specified in the method. GC/HS matrix spikes
recovery Halts are listed in Table 11-1.

C) Surrogate spikes - surrogate coapound spikes are plac>
Into all saaples for organic analysis prior saaple
The control Halts for GC/HS analysis are outlined in
Table 11-2.

0) Blanks - Blanks vill be analyzed at a ainiaua of one
daily. These blanks are referred to as aethod blanks.

The acceptability limits for aethod blanks is to be below
the contract required quantification Halts or less than
1/10 of the lowest saaple in the batch. Op to five * times
the method detection limit will be allowed for aethylene
chloride, toluene, acetone, 2-butanone. and phthalates if
such level is above the contract required quantification
Halt.
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If the Field Blank shows evidence Q£ contamination above
the detection limit for any species for any parameter class
analyzed then the Trip Blank* for that, parameter clagg
be

3) All Trip Blanks auat be analyzed for any parameter classes
and all species within those classes for which-specified
Field Blank analyses were found to be contaminated above
detection limit.

5. Blanks for Soil Samples

To effectively address quality control during the collection of
soil samples, Blank Samples, in water matrix, must be composed and
analyzed. Trip (travel) Blanks for soil and water samples may be
counted together at the minimum rate of 5X per parameter group. For
example, for 25 groundwater and 15 soil samples (a, total of 40
samples for one parameter group) 2 Trip blanks must be submitted for
analyses. However, Equipment Blanks must be collected specif icially
for soil samples (as described earlier) to address contamination due
to improper equipment cleaning while retrieving soil samples. Thus
in the above example, one Equipment Blank must be submitted for 15
soil samples collected in addition to 2 Equipment Blanks for 25
groundwater samples. Field Blanks need not be composed for soil
samples .

6. Matrix or Site Control Blanks

For each' significant geological or geographical feature
identifiable amount sampling sites a representative uncontaninated
sample, such as an upstream surface water sample or an upgradient
soil sample from a similar strata, will be sought. This sample will
provide perspective to the site conditions found and demonstrate the
ability to the entire measurement system to generate a clean sample
given the techniques and ambient conditions. The sample is taken as
a collocated duplicate because it is often depended upon to provide
perspective to site conditions and to site remediation goals.
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Travel Blanks are prepared by adding analyte-free water to the
appropriate sample container. Preservatives or additives are added
if required for that parameter group. Travel Blanks are then sealed
and stored in the ice chest where real samples will be stored and
transported. Travel Blanks are to originate at the facility
providing the analyte-free water for the Equipment and Field Blanks.

r

4. Hierarchial Analyses of Blanks

The following hierarchy aust be adhered to in order to
effectively address quality control in the field. In order tc
minimize financial expenses and alleviate time involved with
analyses of the blank samples.

All Blanks collected in the field will be analyzed in the
following order meeting the prescribed conditions:

1) All InilllMint BlABka collected will be analyzed for
parameter classes specific to the project. Tb.is includes-all

or ftlfiBfinUL specified for the
sampling project.

If the equipment blank for any given parameter class shows
no <*«ntMtMti««i for the species of interest (below
established detection Uait).aa Fi^id or Trio Blanks,
fa* snalTMd.

no Equipment Blank has been prepared fno
Lh. proceed to step 2 below.

2) All Elmld y*̂ K* must be analyzed for any parameter class
and for all designated species within that class for which
the Equipment Blank shows contamination above the
established detection limit. For that case where no.

for all parameter classes and all compounds,
species or elements specified for the project.

If the field Blank shows oa gonî »iBati<m above the
detection liait for any species or any analyzed parse*'
class, then na Trip Blank*
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1. Equipment (Rinseate) Blank

The Equipment (Rinseate) Blank is designed to address cross
contamination in the field between sample sources due to deficient
field cleaning procedures. This Blank also addresses field
preservation procedures, environmental site interference, integrity
of the blank water for field cleaning and those concerns singularly
addressed by the travel blank.

An Equipment Blank will be prepared for each parameter group
sampled where a particular piece of sampling equipment was employed
for sample collection and subsequently decontaminated in the field
or use in additional sampling. The equipment blank will be composed
for the parameter group, an analyte-free water rinse from the
equipment (bailer, pump tubing, spoon, auger, corer, etc.) after
execution of the last step of the proper field decontamination
protocol. Preservatives or additives must be added to the equipment
blank where appropriate for the parameter group.

2. Field Blank

Field Blanks are used to evaluate the sample container filling
procedure, the effects of environmental contaminants at the site,
purity of preservatives of additives and those concerns uniquely
addressed by the travel blank.

Field Blanks are prepared on-site, by filling sample containers
(appropriate for the parameter group) using analyte-free water.
Preservatives or additives are added if -necessary, and the Blank
sample container is then sealed. The Field Blanks is then
grouped transported and stored with the real samples collected for
the same parameter group.

3. Travel (Trip) Blanks

The Travel Blank is designed to address interferences derived
from improper sample container cleaning preparation, contaminated
source blank water, sample cross contamination during
storage/transport, and extraneous environmental conditions affecting
the sampling event to and from the site, including delivery to the
analyzing laboratory.
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11.0 INTERNAL QUALITY CONTROL CHECKS

11.1 Field Quality Control Check*

The field quality control checks BOOitor the data quality as it
is affected by field procedures and conditions to the degree
feasible as discussed in Section 5. The decree of effort (nuaber
of check samples per total samples taken) is stated in this section
for each category- The acceptability criteria were outlined ir
Section 5.6. All field quality control samples are submitted blino
to the laboratory.

11.1.1. Blanks

Blank samples are introduced into the total Measurement system
as a means of control and evaluation of the level of contamination
and variability of results as contributed by potential artifacts
and interferences arising* at any point in the measurement process.
For the field sample collection activity, the various types of blank
samples. Iquipment, Field and Travel blanks as defined below, are
designed to measure 1) the integrity of sample container and eaaple
equipment cleaning;. 2) the actual sample collection process, 3)
purity of sample preservative or additive reagent. 4) the influence
of site environmental conditions (contamination), 5) cross
contamination of samples and 6) indeterminate artifacts introduced
during; the transport of samples, sample and shipping; containers
sample preservatives. cleaning agents and sampling equipment r-
Equipment. Field and Travel blanks are required at a minimum rate
of 5% per parameter group per site per day. These blanks must be
composed of analyte-free (blank/source) water. All blanks should be
composed of the sample source of analyte-free water.

A OBCigttiax Clou, is here defined as group of analytes for
which sample container type, sample container preparative cleaning
and sample, preservation technique are identical. For example, EPA
Methods 601 A 602 Purgeable compounds (typically analyzed for
Leaking: Underground Storage Tank site) is considered one parameter
Croup provided 602 compounds are not preserved. Note that
sufficient blank samples must be available for all analyses by all
analytical methods specified for the eite. In case of analyses for
purgeable compounds, air headspace has been introduced th* blank
sample cannot be used for further determinations. This may require
the collection of additional purgeables blank samples for any
recaininc purge«bles analyses.
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All final customer report folders will be filed in a secure
area in the laboratory documentation office. Quality control
sample reports are maintained in a separate file. All data,
chromatograms, calculations, and reports will be stored for a
minimum of five years.

Reference

Dixon, W.J., Processing Data for Outliers, Biometries.
Vol. 9, No.l, March 1953, pp. 74-89.
(see Appendix E)"R
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(b) site ID number,

(c) sample ID nunber,
(d) date sampled,
(el date analyzed.
(f) parameters measured,
(g) units in which each parameter is reported,
(h) analytical methods used.
(i) detection limits,
(J) certification statement by the person responsible

for validation of the data concerning sample
integrity and QA acceptance, and

(k) date of extraction, if applicable.
Analytical data will be generated fro* direct-reading

instruments, reporting integrators or* data mangement computer
software. The automated outputs will include identifications of
compounds, concentrations, and retention times. Outputs will be
in graphic form (chromatograms), spectra, recorder charts, and in
printed tabular form. The outputs will be in a standard format
specified for each analysis and monitored for consistency. For
direct reading instruments without hardcopy output, the analyst
•ill be required to record all results into a bound lab notebook/

Other auxiliary data produced for internal records, which
alll not normally be reported to customers as part of the
analytical data. will include the following: laboratory
worksheets, laboratory notebooks, sample tracking system foras.
instrument logs. standard records. maintenance records.
calibration records, and associated quality control records.
These sources will be available, however, for inspection durir.g
audits to determine the validity of data.
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obtained, then sampling error will be dismissed as

a possible cause of the outlier.

(d) Analyst(s) - The analyst(s) will be asked to
examine his notes and calculations and, if pos-
sible, to rerun the sample for the specific
parameter in question. The sample will be rerun
even if the holding time has been exceeded, but
the rerun value will be used for purposes of
comparison only.

10.3.2 Treatment of Outliers

Rejection of any suspect data or outliers will only be done
by the Project Manager. The data will be rejected as an
unacceptable outlier by the Project Manager if:

(a) A problem with equipment or an incorrect procedure
during the sampling stage is identified.

(b) The rerun by the analyst generates a value that
significantly differs from the value being ex-
amined.

10.4 Data Flow
An overall view of data flow from the point of raw data

collection through storage of validated data is shown in Figure
10.1.

10.5 Reporting and Report Storage

A typical standard data report form is included in
Appendix B. Standard lab reports will contain as a minimum, the
following information:

(a) laboratory ID number,
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10.3.1 Identification of Outliers

Procedures for the identification of outliers will be
followed at both the analytical stage and at the eneuin? or-ita
reduction state.

Outliers in laboratory data can arise froa errors in
analysis or froa site-specific conditions that are out of control

of the laboratory. Errors in the laboratory are most o
detected in the data review and validation process. In the event
that quality control processes, which directly affect only 20
percent of the samples, detect an outlier, the statistical

approach of Dixon. 1953 (see Appendix E), will be used to
eliminate outliers.

It is necessary to eliminate outliers from QC data because
of the skewing effect which can destroy the effectiveness of the
QC data.

Outliers will be identified at the data reduction stage

the Project Manager, Project Hydrogeolocist. or Project Geolo-

gist. When any particular value is suspected to be an outlier.

the following step* will be taken:
(a) Other data fros the same sample will be checked to

see if they are also anomalous.

(b) The Project Manager uill interrogate any in-

dividuals involved in generating the anomalous
value. This uill include questioning* the fiel^J

crew and the analyst(s).

(c) Field crew - If s&aplers demonstrate standard
competency in the sampling; procedure used at the
time the sample with the anomalous value was
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10.3 Identification and Treatment of Outliers

Outliers are unusually large or unusually small values in a

population of observations. Outliers may be the result, of a

variety of circumstances, including any of the following:

(a) errors in recording of data,

(b) calculation errors,

(c) analytical errors,

(d) inaccurate reading of meters,

(e) faulty or defective instruments,

(f) actual values due to comparatively unique

conditions,

(g) sample identification incorrectly transcribed in

the field or lab,

(h) sampling artifact, or

(i) sample integrity problem.

V

\

\
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Assurance. The laboratory section Manager will be responsible
for the final review of all data and for the proofing of reports
prior to subaittal of the reports to the client.

Final client reports will be typed fro* the in-process
report foms approved by the supervisor after the review of ail
supporting data. The in-process fonts along with all hardcopy
data output and other case records will be stored together in a
single secure location indexed by project nuaber for at
five years.

10.2 Field and Laboratory Validation

10.2.1 Field Validation

The field Quality Assurance Officer should proof ten percent
of the entries in the bound field notebook for completeness and
correctness.

10.2.2 Laboratory Validation
%

A complete record of each sample's history will be available
for documenting its progress fro* the tiae of sample collection
to arrival at the laboratory and through the laboratory froa
sample receipt to reporting. Data validation will include the
use of dated entries, signed by analysts and supervisors, on
worksheets and log books used for all samples, the use of saspie
tracking and numbering systems to logically follow the progress
of samples through the laboratory, and the use of qualify centre!
criteria to reject or accept specific data (see Section 11).
10.2.3 Project Data Validation

Opon receipt of the hardcopy analytical results, the Projs-^
Manager will review the data. In particular, the results of *:••?
field duplicates and blanks will be evaluated at this tine aich?
with comparisons using previous and field screening data.
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volume recorded in the analysis logbook. The resulting run factor

and how it is derived will be transcribed onto the in-process

data form to assist in the validation process.

For spectrophotometric and atonic absorption analyses the

raw data output will be in absorbance units or proportional

units, such as peak height. This output will be recorded in

hardcopy with sample ID, date, dilutions, and should be signed

and dated. . Subsequent data reduction will involve the use of a

fully-documented calibration curve, as indicated in the specific

method SOP.

For soil analyses, the separate determination of the dry

weight of 'the soil sample will be necessary. The "worksheet for

this process is in Appendix H.

For analysis projects for which a QA deliverables package

(includes a blank summary) is being prepared , the data will not

be blank-corrected and will be flagged if blanks do not meet

acceptability criteria. Additionally, any result that is less

than ten times the value of the blank will be considered suspect.

Routine analyses will be blank corrected.

Chemists and technicians will be responsible for the

measurement/analysis of any specific parameter, and for any

calculations associated with the determination of parameter

concentrations. . All calculations shall be listed in ths

referenced method SOP. .The chemists and their supervisors will

be responsible for reviewing all results and applying calculation

checks on a minimum of 10 percent of the results on each report.

These individuals will be responsible for determining whether or

not the results are acceptable, though the ultimate authority to

determine acceptability will be with the-Director of Quality
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TABLE 10.1

DATA REPORTING CONVENTIONS

NAME ONITS DECIMAL
ANALYSIS ACCURACY

Volatile Organica by GC/MS

Soil (low level technique) uf/1 1.0
Soil (Bed/high technique) »f/kf(dry) 0.1
Hater ug/1 1.0

Seal-Volatile Organice by GC/MS

Soil ug/kg (dry) 1.0
Hater . ug/1 1.0

e

Pesticidee/PCBe by 6C

Soil uf/kg (dry) 1.0
Hater ug/1 0.1

Metals - in water

by ICP «g/l 0.01
Furnace AA ug/1 0.1

Metalo - in aoil

by ICP M/kg (dry) 10
Furnace AA "gAg (dry) 0.01

Temperature oC 0.1

pH pH Unite 0.1

Specific Conductance uahoe/ca 0.1
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10.1.2 Laboratory Data Collection and Reduction

The data reduction scheme used in the lab for each of the
measurement parameters, including the formulas used for calculat-
ing concentrations for both water and soils, will be that stated
in the standard operating procedure for the analytical method
used. The "method reference" column of Table 5.1 lists the
analytical methods for each measurement parameter. All analyses
will utilize a bound notebook into which will be recorded the
following items, at a minimum:

(a) analyst,
;(b) date,
(c) sample number, (lab *)> and
(d) analysis set-up conditions, e.g.. dilutions, auto-

sampler position number, or other instrument
specifics not covered by an SOP.

t
For instrumental analysis, this analysis notebook will be

instrument-specific and referred to as an instrument log. For
other types of analyses, this analysis logbook will also contain
all raw data collected by the analyst.

The volatile organics analysis involves electronic data
handling, resulting in values bearing the conventional units
(Table 10-1), already corrected for dilutions. The analyst will
need to round the answers appropriately and sometimes sum columns
of data. The in-process data report forms onto which data are to
be transcribed are shown in Appendix H. For extractabie
organics, sample volume, and amount of injection enter into -he
calculation. In this case the electronic data hand line system
will report in-solution concentration, and the analyst will apply
the corresponding correction using the sample volume recorded on
the extractions lab bench sheet (Appendix H), and the injecticm
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10.0 DATA REDUCTION. VALIDATION. AND REPORTING

Data validation practices will be followed to insure That

new data is not altered and that an audit trail is developed for

data that will be reduced. Data validation practices occur in

the field and laboratory.

10.1 Data Reduction
10.1.1 Field Data Collection and Reduction

Field personnel Bill log all field measurements.
observations, and field instrument calibrations in bound, water-
proof field notebooks. Notebook entries will be dated, legible.
and contain accurate and inclusive documentation of an
individual's project activities. Because the logbook will be
used to write reports, it will contain only facts and
observations. Language will be objective, factual, and free of
personal feelings or other terminology that may prove
inappropriate. Each individual making an entry into the field
notebook will date and sign their entry.

Calculations for the reduction of field data are as
1. Temperature - no calculations are required
2. Conductivity - no calculations are required if

temperature is 25 C. The correction factor is 2% of th*
conductivity for every degree Celsius from 25 degrees C.

Examples: If sample temp = 27 degrees C and measured conductance
reading = 100 mlcromhos, then corrected conductivity -

104 micromhos.
If sample temp - 23 degrees C and measured conductance
reading = 100 micromhos, then corrected conductivity = £•£
micromhos .

3. pfl - no calculations are required as the instruncn- >;s-=rd

compensates for temperature
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Column A:

DB-5 (bonded phase phenyI/methyl silicon), 1 um
thickness on 0.53 ma id x 30 m fused silica
capillary, 8 cc/min. helium carrier (J & W
Scientific, Rancho Cordova, CA 95670).

Column 8:

UB-wax (bonded phase carbowax) 1 um thickness on
0.53 mm id x 30 • fused silcia capillary, 8
cc/min helium carrier (J 4 W Scientific, Rancho
Cordova, CA 95670).

Temperature Program

40 deg C for 8 minutes, 7 deg/min to 60 deg C,
hold 4 minutes, 10 deg/min to 150 deg C, hold 5
minutes. Columns are baked out at 200 deg for 20
minutes at least once per day.
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Because of the sophistication of this particular

chromatographic approach the GTEL modified Method 602 reports

benzene, toluene, ethylbenzene, total xylenes, and if requested

aliphatic hydrocarbons and miscellaneous aromatics. The flan*

ionixation detector and the chromatographic fractionation of

aliphatic gasoline hydrocarbons away fro* other compound types on

the polar column combine to form a reliable method for

quantitating this croup. Hexane is used as the calibration

standard. The mulitlude of volatile aromatics common in gasoline

contaminated water (alkyl benzenes elutinf after o-icylene) is

summed up from the photoionization response us ins; o-xylene as a

calibration standard to generate the value for the group called

miscellaneous aromatics.

The FID second column confirmation can be used by analysts

to assure the compound quantitiations and Identities are correct

on the primary column. Additionally, methyl tert-butlyl ether

can be evaluated on the photoionization channel, however, GC/HSN

confirmation must be used to positively identify this compound.

It coelutes with commonly occuring aliphatics.
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of detectors and columns have been used to enhance the qualita-

tive confirmation power of the methodology. Certain modifica-

tions such as these are allowed as long as method performance can

be shown to meet the standards of the original. These perfor-

mance data are availbable from GTEL upon request. Appendix A

contains the letter of approval from EPA Region 1.

The following method description documents the particular

modifications of Method 602 utilized by GTEL. The purge and trap

carrier flow leads to a tee in the chromotograph oven to which is

connected a pair of fused silica columns providing simultaneous

dual column separations. A photoionization detector is used with

a moderately polar column (column A) for the primary

quantitation. The chromatography of this column is similar to

the packed column recommedation for the primary separation in

Method 602. It does not suffer from the coelution of

chlorobenzene with m-xylene, but does not separate m, and p-

xylene.

The confirmation column (column B) leads to a flame ioniza-

tion detector. This is a very polar column which partitions C4

to CIO aliphatic hydrocarbons, common interferences with

aromatics when flame ionization is used for detection of gasoline

hydrocarbons, away from the aromatics of interest. This column

also provides separation of all three xylenes.
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9.0 ANALYTICAL PROCEDURES

9.1 LABORATORY ANALYSES

The aethode indicated in Tables 3.1 and 5.1 are derived from

the following referenced manuals:

A. Organice in water EPA 601. 602. 608. 610. 624 and 625.

"Methods for Organic chemical Analysis of Municipal and

Industrial Wastewater', EPA 600/4-82-057. July 1982.

B. Metals in water, inorganic parameters, oil and grease. >-J

and petroleus) hydrocarbons "Methods for Chemical Analysis of

Water and Haste". EPA 600/4-79-020. March 1979.

C. Metals in soils and Mobility extracts; jorganics in

soil and hazardous material characterisation., "Methods

for Evaluating Solid Haste". EPA SW-846, 3rd edition,

November 1986.

The method descriptions are included here by reference to

above manuals. The exception is EPA 602. The enormous number of

organic compounds found in contaminated groundwater particularly

with the presence of petroleum products, greatly increases the

probability of misidentificatlons and baseline disruptions with

the GC methods. Hence GTEL has made use of aidebore capillary

columns (HCOT) with unique liquid phases to improve separations

of analytes away from interferences. Additionally, combinations
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8.3.2 Field pH

The pH meters will be calibrated according to the
manufacturer's instructions with two standard buffer solutions
(4, 7, or 10) obtained from chemical supply houses. The pH values
of these buffers will be compensated for temperature according to
the values supplied on the tianufactorer's bottle label. The
temperature (measured as below) at which the sample pH was
measured wil then be used to compensate for temperature on the
meter.

8.8.3 Field Temperature

Temperature measurement will be performed using field
thermometers (Thomas Science No. 9329A10) calibrated at 10
degrees and 45 degrees C to an N6S specification thermometer
(Fisher No. 15-043A). This correction factor will be clearly
marked on each thermometer, and the corrected data recorded as
the raw reasurement in degrees C. This level of accuracy is
sufficient for the temperature measurements required.

8.3.4 Field Specific Conductance

Specific conductance neter calibration will be checked using
a 0.01N KC1 solution (1413.0 umho measured conductance) prepared
fresh. A temperature compensated reading may be obtained by
taking a conductivity reading using this solution applied in the
following formula:

Km = 14l3umhos (+/-2X for oach degree C away from 25)

where KB = measured conductance.

To obtain a value for specific conductance in the field, the
cell constant determined in the laboratory should be applied
using the following formula:

t

Ka = C x F
1 + .02(T-25 degrees C)

where Ks - specific conductance,
C = cell constant,
Km = measured conductivity,
T = temperature of the solution.

The cell constant roust be determined for the field instrument
once annually.
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8.7.1 Thermometers

Thermometers shall be calibrated against an NBS certified
thermometer once per year.

8.8 Field Calibration Procedures

8.8.1 General Procedures

In addition to the laboratory analysis conducted during the
course of this investigation, field Measurements will be taken
during groundwater. surface water, and soil sampling. The pH,
specific conductance, and temperature will be measured in water
samples.

Field calibration procedures will, at a minimum, include the
following:

1. All instruments will be calibrated as specified and
documented as follows:

a. Each insturment/meter shall have a dedicated log book
to record all calibrations, Maintenance/repair work.

and usage, in a standard foraat including the
information below.

b. Entries to the insturment log books shall be made at
least daily whenever the insturment is in use.

c. Calibration records shall include:
-calibrator's name
-standard(s) used
-date/time of calibration
-corrective actions taken
-instrument name/model
-teaperature/baro»etric pressure/humidity conditions
(if known)
-results of calibration (raw data and summary)

d. All standards used shall be checked monthly to
determine stability and operating condition, and a

record log kept of these inspections.

e. All personnel performing instrument calibrations shall
be trained in its operation and calibrating

procedures.
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8.5.9 Conductivity Meter

Conductivity meters equipped with conductivity ceils having
platinum electrodes shall be checked annually over the range of
interest using at least five concentrations of a standard
potassium chloride solution. Conductivity meter is to be checked
daily with 0.01M XC1.

8.5.10 Specific Ion Meter

The Specific Ion Meter is calibrated with two calibration
standards over a narrow range of concentrations spanning sample
concentrations. The slope of the response should be compared to
the range of expected values published by the manufacturer of the
particular probe in use as a factor in acceptance of the
calibration. The acceptance limits for the calibration
verification QC is A- 20*.

8.6 Continuing Calibration Verification

The frequency of Continuing Calibration Verification is
summarized in Table 8.1. The acceptance limits for verification
are the same as for the Initial Calibration Verification
specified in the calibration procedures for each category above.

For the organic methods, when the matrix spikes are in
control, continuing calibration verification is reduced to a
minimum of one per day. The sum of the number of matrix spikes
generating acceptable data and the number of calibration
verification QC's will amount to a frequency exceeding those in
Table 8.1.

8.7 Periodic Calibration

The frequency of calibration for general use equipment is
summarized in Table 8.1. The specific requirements of each type
are summarized below.

8.7.1 Balances

Analytical balances shall be
certified weights once per month.

calibrated with two Class 5
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8.5.3 GC/ECD (PCB/Pesticides)

The fas chroeatograph (GC) with electron capture detector
(ECD) aill be calibrated with three calibration standards and a
blank. On a daily basis, calibration verification will be carried
out with a single QC sample and blank with acceptance linits of
85% to 115X.

8.5.4 HPLC (Polynuclear Aroeatics)

The HPLC will be calibrated with three calibration standards
and a blank. On a daily basis, calibration verification will be
carried out with a single QC saaple and blank with acceptance
criteria of 80*-120*.

8.5.5 atomic absorption/Inductively Coupled Plasea (Metals)

The AA and ICP Spectrometers will be calibrated as per
Manufacturers specifications with a •inisNiai of two calibration
standards and one blank. Calibration verification acceptance
criteria are 90X-110*. except for »ercury for which it is 30X-
120*.

8.5.6 Infrared (Petroleua Hydrocarbons)

A B)ini»us) of three calibration standards. Bade freshly
daily froe stock solutions of the standard reference oil. plus a
freon reagent blank are used to carry out calibration.^
Acceptance of the curve is based on the general criteria above in
Section 8.4.

8.5.7 0V-Visible Spectrophotoeeter (Met Chemistry Methods)

For initial calibration, standard curves consisting at a
•inisftia of one reagent blank and five standards shall be prepared
with each analysis. Continuing calibration will be carried out
daily with a single aid-range standard and blank. The absorbance
or transalttance reading for each prepared standard shall be
based upon the average of three replicate readings of each
standard. Calibration verification has acceptance lieite of 80-
120*.

8.5.8 pH Meter

The pR »eter will be calibrated with a pH 7 buffer and
checked at pH 4 and 10 on a daily basis.
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8.5.2.5 Continuing Calibration (GC/MS)

A calibration standard containing all volatile or
semivolatile HSL compounds ae well as all required surrogates
should be performed each 24 hours during analysis. Compare the RF
data from the standards each 24 hours with the average RF from
the initial calibration for a specific instrument as shown below
for the CCC's. A system performance check with the SPCC's must
also be made each 24 hours. If the minimum response factors are
not met, the system should be evaluated and corrective action
should be taken before sample analysis begins.

If SPCC criteria are met, a check of consistency with
initial calibration response factors is made for the Calibration
Check Compounds (CCC). This is done by calculating the per cent
difference of the response factors as follows:

RF(IC) - RF(CC)
X Difference = x 100

RF (1C)

where: RFC 1C) = mean response factor for initial calibration.
RF(CC) = response factor for continuing calibration
verification.

The acceptability limit of the per cent difference is 25V
It this criterion is not »et for any one CCC, corrective action
must be taken. If no source for the problem can be identified, a
new five point initial calibration must be initiated.

8.5.2.6 Internal Standard Response And Retention Time Monitoring

The internal standard responses and retention tines in the
calibration check standard must be evaluated immediately after or
during data acquisition. If the retention time for any internal
standard changes by more than 30 sec from the last check
calibration (12 hr.). the chromatographic system must b*
inspected for malfunctions and corrections must be made, as
required. If the EICP area for any of the internal calibration
standards changes by a factor of two (-50% to +100%) from tn*
last daily calibration check, the mass spectrometer must be
inspected for malfunctions and corrections must be made, :-s
appropriate.
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TABLE 8.6

CALIBRATION CHECK COMPOUNDS

BASE/NIUTRAL FRACTION

acenaphthene
1.4~4ichlorobenaene
hexaehlorobutad iene
•-Nitroeo-di-n-phenylaalne
di~n-octylphthalate
fluoranthene
benxo(a)pyrene

ACID FRACTION

4-chloro-3-»ethylphenol
2.4-dichlorophenol
2-nitrophenol
phenol
pentachlorophenol
2,4.6-rriehlorophenol

VOLATILE FRACTION

1, l-dicloro«tbene
chlorofora
1,2-dicloropropane
toluene
•thylbenzene
vinyl chloride
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Initial calibration of semivolatile compounds is recommended
at 20, 50, 80, 120, and 160 total nanograme. Ten compounds:
benzoic aicd, 2,4-dinitropheixol, 2,4,5-triclorophenl, 2-
nitroamiline, 3-nitroaniline, 4-nitroaniline, 4-nitrophenol, 4.5-
dinitro-2-aethylphenol, pentachorophenol, and bensidine use a
four-point initial calibration at 50, 80, 120, and 160 tctal
nanograme because detection at less than 50 ng per injection is
difficult. Semivolatile internal standards with corresponding HSL
analytes are listed in Table 8.5.

8.5.2.3 System Performance Check Compound Response

A system performance check should be performed so that
minimum average response factors are met before the calibration
curve is used.

For volatilca, the five System Performance,Check Compounds
fSPCCs) are: chlorome thane, 1,1-dichloroe thane-, broraoform,
1,1,2,2-tetrachloroethane, and' chlorobenzene. The minimum
acceptable average response factor (RF) for these compounds is
0.3 (0.25 for bromoform). These compounds typically have RF's of
0.4 to 0.6.

For semivolatiles, th« SPCC's are: n-nitroso-di-n-
propylamine, hexachlorocyclopentadience, 2,4-dinitrophenol, 4-
nitrophenol. and benzidine. The minimum acceptable average RF for
these compounds is 0.05. These compounds (SPCC's) typically have
very lou RF's ().l to 0.2).

8.5.2.4 Initial Calibration Response Factor Variation with
Concentration

Six calibration check compounds (CCC) shown in Table 8.6 are
established for volatiles analysis. The relative standard
deviation (RSD) of the response factors across the working range
of the calibration cannot exceed 30* for an acceptable
calibration. Once the calibration is accepted, the mean response
factor is used for quantitations.

Likewise, thirteen Calibration Check compounds are
established for semivolatile analysis(Table 8.6). The RSD for the
response factors for each HSL should be less than 30*. However.
the RSD MUST be less than 30X for *he Calibration Check
Compounds.
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TABLE 8.3

BFB KEY IONS AND ABUNDANCE CRITERIA

MASS ION ABUNDANCE CRITERIA

50 15.0 TO 40.0 percent of the base peak

75 30.0 to 60.0 percent of the baee peak

95 Base peak, 100 percent relative abundance

96 5.0 to 9.0 percent of the base peak
' . .' • ' 9

173 Less than 1.00 percent of the base peak

174 Greater than 50.0 percent of the base peak

175 5.0 to 9.0 percent of Baas 174

176 Greater than 95.0 percent but less than
101.0 percent of mass 174

177 5.0 to 9.0 percent of mass 176

NOTE:
Whenever the laboratory takes corrective action which may change
or affect the tuning criteria for DFTPP or BFB (e.g. ion source
cleaning or repair, etc.), the unit must be verified prior to
initiating sample analysis.

DFTPP and BFB criteria «ust be net before any samples, sample
extracts, blanks, or standards are analyzed.
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BFB(p-bro»ofluorobenzene): Each GC/MS systea used for the
analysis of volatile HSL compounds Bust be tuned to neet the
abundance criteria listed in Table 8.3 for a 50 ng injection cf
BFB. The criteria should be demonstrated daily. Documentation of
the calibration should be provided in the forn of a bar graph
plot and as a aass listing.

8.5.2.2 Internal Standard Calibration

The calibration for volatile and sealvolatile organics by
GC/HS aust aeet the following criteria which are unique to this
category- Documentation and acceptance of the daily GC/MS aass
calibration and abundance pattern (tune) aust be aaintained as a
chronological vorking record in the laboratory in conjnetion with
the instrument notebook in a Banner slailar to other calibration
data described in Section 8.2.

Internal standard calibration technique aust be utilized as
detailed belov. The calibration curves are developed and accepted
as indicated in Section 8.4 using a ainiaua of 5 standards and a
blank. For GC/HS analysis, typical linear ranges are 0 to 400 ng
for base neutrals. 0 to 1.000 ng for phenols, and 0 to 1.000 ng
for volatiles.

OSEPA criteria specify both the concentration levels for
initial calibration and have also specified the specific internal
standard to be used on s coapound-by-coapound basis for
quantification. Calculate the response factor (BF) for each
coapound at each concentration level using the followin*-
equation:

Ax Cia
BFs x

Ais Cx

•here: Ax = area the characteristic ion for the coapound to be
aeasured.

Ais = area of the characteristic ion for the specific
internal standards.
Cis = concentration of the internal standard.
Cx ? concentration of the coapound to be aeasured.

Initial calibration of volatile HSL compounds is recoaended
at 20. 50. 100, 150. and 200 ug/L. If a saaple analyte saturates
at the 200 ug/L concentration level, it aust be d--»cuaent«Td.
Volatile internal standards with corresponding HSL anaiytes are
listed in Table 8.4.
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TABLE 8.2

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA

MASS ION ABUNDANCE CRITERIA

51 30.0-60.0 percent of mass 198

68 Less than 2.0 percent of nass 69

70 Less than 2.0 percent of nass 69

127 40.0 - 60.0 percent of mass 198

197 Less than 1.0 percent of mass 198

198 Base peak, 100 percent relative abundance
•

199 5.0 - 9.0 percent of mass 198

275 10.0 - 30.0 percent of mass 198

365 Greater than 1.00 percent of mass 198

441 Present but less than mass 443

442 Greater than 40 percent of mass 198

443 17.0 - 23.0 percent of mass 442
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a) Linearity through the origin can be justified if
the PSD of the response factors does not exceed lOt.
b) One calibration standard oust be near the detection
li»it. This is not performed when angle calibration
standard is used.
c) The exceptional blank criteria noted above apply
primarily to this category.
d) The limits of acceptance for the calibration
verification QC are +/- 2OX (i.e. 80 - 120X Recovery).

The analysis of volatiles in solids (soil, sludge, and solid
waste) involves calibration standards prepared exactly as for the
nater analysis. The standards are not carried through the extra
sample extraction process involved with solids. The method blank^
includes the extraction solvent. The limits of acceptance for
the calibration verification QC are +\- 15%.

0.5.2 GC/HS Calibration Procedures

The calibration of the GC/HS for volatile and semivolatile
organic Hazardous Substance List (BSD compounds in water and
soil/sediment must meet the following criteria.

8.5.2.1 Tuning and GC/HS Mass Calibration

Prior to initiating Initial Calibration or Continuing
Calibration data collection, it is necessary to establish that a
given GC/MS meets the standard mass spectral abundance criteria.
This is accomplished through the analysis o^.
decafluorotriphenylphosphine (DFTPP) for base/neutral and acid
(BHA) compounds or p-bromofluorobeniene (BFB) for volatile
compounds. The ion abundance criteria for each calibration
compound should be met before any samples, blanks, or standards
can be analyzed.

DPTPP (decafluorotriphenylphosphinc
for the analysis of semivolatile or pee
be tuned to meet the abundance criteria
for a 50 nanogram (ng) injection of DFI
separately, and the criteria must
Documentation of the calibration muse be
bar graph plot and as a mass listing.
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8.4.6 Initial Calibration Verification

Once the calibration curve is established as per the above
criteria the blank bias and midrange accuracy must be verified.

8.4.6.1 Acceptance of the Method or Reagent Blank

Acceptance of blanks is determined by method and contract
requirements and by the concentration range of samples analyzed.
The method blank shall be below a contract required
quantification limit, less than 1/10 of the lowest sample in the
batch, or less than 1/10 a regulatory limit to which the data is
to be compared. Op to five times the method detection limit will
be allowed for methylene chloride, toluene, acetone, 2-butanone,
and phthalates.

This assumes that the detection limit is significantly below
any regulatory limit to which the data is to be compared. For
benzene and EDB in water, and other analytes for which regulatory
limits are extremely close to the detection limit, the blank must
be less than the detection limit.

8.4.6.2 Accuracy Verification

The acceptance of the calibration for midrange accuracy is
based on limits set in each method for the results of the
calibration verification QC. Guidelines are included below in
the calibration procedures for each category of analysis.

8.5 Laboratory Operational Calibration Procedures

8.5.1 Gas Chromatography - GC/PID/FID. GC/ELCD. GC/ECD (for EDB)

The methods covered by this document for volatile organics
in water including the microextraction technique for EDB involve
carrying the calibration standards through the sample prep and
extraction procedure. The calibration curves are developed and
accepted as indicated above using a minimum of 3 standards and a
blank. Method 602 is calibrated with a minimum of one standard
and one blank. The following additional criteria are unique to
this category:
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8.4.3 Consistency of Response

The consistency of the response with previous performance is
evaluated by reviewing the chronological record of response
factors required by Section 8.2.1. Soste methods and/or
•anufacturer*s calibration procedure* provide an acceptable range
of response factor*. The mean response over time +/- two
standard deviations can also be used as a guideline for
performance.

8.4.4 Sensitivity

The detection limit is dependent on the signal to noise
ratio. For routine analyses a minimum limit on the response
factor established in cslibration should be implemented such that
a response for a concentration near the detection limit overcomes
the background noise by at least a factor of three.

Some methods also specify minimum limits on the response
factor for key analytes for which degradation of response is
indicative of the need for maintenance. Ah example is the System
Performance Check Compounds (SPCC'e) specified for GC/HS below.

8.4.5 Blank Bias ^

The calibration curve should pass through the data point for
the blank. For regression fit of a curve to the data the y-
intercept should not be significantly different from the blank
response. The y-axla is instrument response. If the analytical
system is expected to have zero response for the blank, then
the blank response, and hence the curve, should perform
accordingly. If there is a significant blank bias, the analyst
must be assured that the bias affects all samples as well as
standards before accepting the curve.

When the linear-through-the-origin assumption is justified
and utilised, any blank bias in an analytical system will become
apparent in the calibration verification step. Initial
Calibration Verification must always include the analysis of a
reagent or method blank. Acceptability of a blank is discussed in
Section 8.4.6.1.
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In order to describe and evaluate the response
characteristics the calibration data can be plotted or described
mathematically as response as a function of concentration. The
key characteristics to be evaluated for the sake of acceptance of
the curve are as follows:

a) the degree of variation of the response factor with
concentration (i.e. curvature). The response factor is
expressed in units of response per unit of concentration, b)
the working range of the curve
c) the consistency of the response factor with past
experience,
d) the sensitivity as it relates to detection limit and
system performance,
e) the blank bias,
f) the Initial Calibration Verification.

The following subheadings address each of the above..

8.4.1 Response Factor Variation with Concentration

Linearity of response can be assumed if the variation of the
response factor over the range of interest is not significant. A
minimum of three calibration points are necessary to verify
linearity. The special case of linearity through the origin
justifies the convenient use of a single response factor across
the entire working range of the calibration. Some methods
specify criteria for verifying this assumption. If linearity
through the origin is not verified then the actual response curve
must be utilized.

8.4.2 Working Range of the Curve

The range of concentrations chosen for calibration should be
appropriate for the samples to be analyzed. Samples mor*
concentrated than the highest standard used should be diluted to
give a response within the working range of the curve. When
samples are diluted, the detection limit is increased
proportionally and should be so noted with the analytical
results.

Caution must be taken when samples are analyzed which giv* &
response below the lowest standard. See blank bias below.
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FIGURE 3.1

NOTICE OF EQUIPMENT CALIBRATION FAILURE

EQUIPMENT
NUMBER

EQUIPMENT
NAME

REASON FOR FAILURE TO PASS CALIBRATION.

HAS EQUIPMENT REPAIRED OR REPLACED?.

IF REPAIRED. HAS THE CORRECTIVE ACTION ADEQUATE?.

SIGHED.

Hot*: If this fora !• not used, enter the above information in
the inetruaent notebook.
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8.2.3 Calibration Failure

Failure to meet calibration requirements shall be documented
as described above. Additionally, notification of a supervisor
of the failure and corrective action la required. An example
notification format is shown in Figure 8.1. This permanent
record of corrective action shall be stored with the
chronological calibration records or in the notebook, as
described in Section 8.2.1.

8.3 Calibration Reference Materials

Calibration reference materials for organic analysis shall
be a minimum of 97X purity. Reference materials used to generate
quality control samples (used to verify calibration) shall be
from a source independent of the calibration standards, or if not
available from a reliable independent source shall be from stock
standards prepared separately from calibration standards.

Calibration standards for metals are to be prepared fresh
daily with dilutions of commercially available 1000 ppm stock
solutions (Fisher Scientific or equivalent) . Standards from a
source independent from the calibration standards shall be used
for initial calibration verification.

All other analyses will follow the criteria for organics
unless sample matrix or specific calibration procedures require
otherwise.

8.4 Generation and Acceptance of a Standard Curve

The standard curve is generated by the analysis of a reagent
or method blank and a series of standard solutions over a
concentration range appropriate for the samples to be analysed
and recording the instrument response. Some methods carry the
standard solutions and the blank (i.e. method blank) through the
entire sample preparation process. Others use simple dilutions
of standard solutions. The number of calibration standards
required is specific to the method and is indicated below uith
the individual procedure types.
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8.1 Calibration Frequency

Operational and periodic calibration frequency is outlined
in Table 8.1. Calibration for orfanics analysis should occur
whenever calibration verification acceptance limits are exceeded.
or the method is deemed out of control and repairs are needed.
Many other analyses depend on daily calibration. Periodic
calibration frequency is set by Good Laboratory Practice and
laboratory certification requirements.

8.2 Calibration Records >

8.2.1 Operational Calibration

4 bound notebook shall be kept for every instrument covered
.by this plan . Each of the folloaina; shall be assembled
chronologically by instrument and stored together as a laboratory
oorkinc record or entered in ita entirety into the instrument
notebook:

a) calibration data
b) calibration verification data
c) Mthod blank data

The record, vhether as a separate file or an entry in the
notebook, must include response factor information if available
from the calibration process as required in the analytical
method. In all cases, for each event a notebook entry must be"-
made containing the analyst's comments concerning* the factors
leadlnc to the acceptance of a calibration curve or calibration
verification. In the event of a failure to accept, the
corrective action sust be referenced.

As a convenience a copy of the calibration data above (a, b
and c) Bay be placed into the data file for each sample affected
by the calibration.

8.2.2 Periodic Calibration

Periodic calibration results including discussion of any
adjustments made shall be maintained in a bound notebook for each
piece of equipment.
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CONTINUING
CALIBRATION

VERIFICATION fCCV)

GC/PID, FID,
GC/ELCD,
GC/ECD
(VOL.. EDB)

GC/MS
(VOL.,SEMIVOL.

GC/ECD
(FCB/TEST.)

HPLC
(PAH)

AA- FLAME/
FURNACE, ICP
(METALS)

INFRARED
(PETROLEUM
HYDROCARBONS)

0V- VIS.
SPECTROMETER
(WET CHEM)

pH METER

CONDUCTIVITY
METER

SPECIFIC ION
METER

BALANCE

THERMOMETER

after repair,
column change,
or failure of
ICV/CCQC

after repair,
) colunn change,
or failure of
ICV/CCQC

after repair,
coluan change,
or failure of
ICV/CCQC

after repair,
coluan change,
or failure of
ICV/CCQC

daily

daily

following a full
calibration

NA

daily

daily

daily

daily

after repair,
reagent prepa-
ration, failure
of ICV/CCQC

daily

daily

annually

daily

annually

annually

--
daily

daily

nonthly

—

10V

24 hr.

24 hr.

5%

5X

5%

5S
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8.0 Calibration Procedures and Frequency

This section prescribes the criteria by which GTEL provides
calibration for various classes of measurement systems.
Tolerances to be Mintained in calibration are specific to
analytical Methods developed for particular regulatory purposes.
Specific procedures for individual instruments and analytical
methods should be documented in instrument manuals and SOP's and
are not delineated in this document.

Two types of calibration are discussed, operational and
periodic. Operational calibration is carried out routinely as
part of instrument usage. The operational calibration prograa
involves Initial Calibration. Calibration Check QC (often
referred to as Initial Calibration Verification), and Continuing
Calibration Verification. Periodic Calibration is a distinct
process carried out for general purpose equipment,- such as
analytical balances.

Initial Calibration involves the establishment of the
response characteristics of a measurement system and the
verification that certain tolerances for this response. such as
minimum response factors, linearity, and negligible blank bias
are met. Also, a working range of the calibration curve is
established by the range of concentrations of the calibration
standards used and subsequent saaples with responses outside oî
this range amst be diluted to give a response within the working
range.

Calibration Check QC involves establishing the accuracy of
the calibration, preferably in reference to an external source
such as UBS or EPA. If the verification QC sample is not
traceable to these sources, it should be prepared fro* a stock
solution independent of the calibration solutions.

Continuing Calibration Verification involves periodically
checking the instrument response against established criteria to
verify that the initial calibration is still valid. Continuing
Calibration Verification is referred to as Continuing Calibration
in GC/HS analysis.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
MOWN I

M WflTVIIW STMMT. LIXINCTQN. MASSACHUSCTTl 03173
lOocumemlfe:. °A / O C

August 6, 1987

Michael w*bb
GT Environmental Laboratories
4 Mill StrMt
Gr*tnviU«, Now H«v«hin 03048

tear Mr. Vfcbb:

GT Cnvirornsntal Laboratories rvqusst (February 12, 1987) for Limited
National Pollution Discharge Elimination Systen (NPDES) Approval to use
« wide bore capillary column in place of a packed column for Method 602
has been granted.

The Approval is limited to your clients which reside in Region One
(Connecticut. Maine, Massachusetts, New Banvshire, Fhode Island, and
Vermont). Foe those clients which reside outside Region One/ you nust
request approval from the appropriate EPA Regions.

«

If you have any questions concerning the Approval, please call Charles
Porfert at (617)-861-«700.

Sincerely,

Director
Environmental Services Division

cc: W. Ualsh, EPA
A. DePalrca, EPA
E. ThCEpsonr CT Dept. Health
R. French, ME Dept. Huntn Services
Dr. J. O'Brien, MA DEQE
C. Dyer, Ml DCS
Dr. R. Lundgren, RI Dept. Health
B. CUckson, VT DEC
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196? to 1972

•race Salt* Drug Store. Prairie village, Kansas, as a clerk and
eventually as Manager of th« Caacra Department with 3-4 workers
undor mf «up«rviaion.

COUCATIOMs

B.A. in CbOTlstry in 1978 fro* the University of Kansas,
Lawrence* Kansas.

ALs

torn »-3o-SJ, height 6', weight 170 Ibs. Berried, with 2
children. Hofehlejt spelunking, canoeing, caaping. hunting, and
photography. Active in church.

Healths excellent
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DAVID B. GRIFFITH
9001 Warren

Wichita, KS 67212
(316) 721-2890

WORK EXPERIENCE

Hay 1988 to Present:

<3TEL Environment*! Laboratories, Inc., Wichita, Kansas, as an
organic GC chemist. I perform EPA, ASTH. and assorted other
analyses on environmental samples. Supervisor» Terry Loucits

March 1982 to April 1988s

Vulcan Materials Co., Wichita. Kansas, as Project Chemist in the
Control Laboratory. Special analyses of acids, caustics,
chlorinated hydrocarbons for process plants, and environmental
analyses for disposal plant. Analyses were performed on the
following instruments! FID, ECD, TCD, PID, and Hall detector gas
chromatographs* AA spectrophotometer with Zeeman graphite
furnace; and UV/VIS and IR spectrophotoneters. I worked with
H.P., Varlan, and Perkln-Elmer equipment. I was a volunteer
worker for the company credit union as an officer of the credit
committee. Supervisori Jim Cotton.

August 1978 to March 1982i

Cook Paint and Varnish Co., No. Kansas City, Missouri, as a
Research Chemist in the Polyester Research Department.
Formulation and testing of polyester gel coats, laminating
resins, and casting resina. Production support and customer
technical service. I originated, developed, and put into
production various products new to the industry, e.g. EMI
reflecting gel coats, clear casting resins, cultured onyx, and
surf board resins. Supervisors Mike Weber.

H972 through 1974

National Photo Co., Kansas City, Missouri, as Assistant Plant
Manager. I had 12-15 people working under my supervision. My
superiors were the Plant Manager, Mr. Farrel and the owner. Bob
Heaver. National Photo does photo finishing for the public. I
was offered the position of Plant Manager, but opted to go to
college to earn a chemistry degree.
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WORK EXPERIENCE

July 1987 - Pr

The following
expenses*

ntt Mid Vest Analytical Laboratories
Vichita. Kansas

Measure Oil and Grease, Total
Suspended Solids, and Fluorides in
samples.
Prepare sasples tor PCB analysis.
BNA analysis, herbicide Analysis.
and pesticide analysis.
Collect various staples tor analysis.

eeployeent paid for about 2O* of ey college

June 1986 - Jan. 1987s

Sept. 1985 - May 1986:

May 1985 - Aug. 19SSi

Cook for Sunset Restaurant in
Cl Dorado. Kansas

Dishwasher for Dormitory Food Service at
Kansas State University in Manhattan.
Kansas

Farahand for McCollua Brothers* Pars
in Fall River. Kansas

Sept. 1983 - May 1984s

Sept. 1983 - May 1984s

Laboratory Assistant for BCCC in
Cl Dorado. Kansas

Prepared labs for the chemistry classes.
Managed the division of work for Myself
and two other assistants. Cleaned,
organised. and Inventoried the
laboratory.

Resident Assistant for BCCC Dormitory in
Cl Dorado. Kansas
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JOOY K. MCCOLLUM
BOX 97

Beaumont. KS 67012
(316) 843-2537

EDUCATION

B.S. in Chemistry with a minor in Mathematics and a minor in
Spanish from Wichita State University, graduated Hay 1987
A.A. from Butler County Community College for Pre-chenucai
Engineeringt received Hay 1984 Total current GPA * 3.45

Major Course Works Related Course Work:

Calculus 1.2. & 3 Technical Writing
Differential Equations Biochemistry with Lab
Elementary Statistics Ecology and Han
Chemistry 1 & 2 with Labs Sociology
Organic Chemistry 1 & 2 with Labs Psychology
Analytical Chemistry with Lab
Instrumental Analysis with Lab
Inorganic and Advanced Inorganic Chemistry
Research under Jack McCormick

HONORS AND ACTIVITIES

Cross Country/Track Scholarship from BCCC: 1982-1984
Academic Scholarship from BCCCt 1962-1984
Dean's Award from Kansas Statei May 1962
Kansas Scholarships 1982-1983, 1964-1985. 1986-1987
Tectter-Zeebold Math-Science Award from BCCCs Hay 1984
Mitchell Scholarship: 1984-1985
President of Church Youth Group 1984. Secretary

of sames 1986-1987

REFERENCES

Wilfred Pettust Professor of Chemistry
Butler County Community College
Box 686. El Dorado, Kansas 67042
Telephones (316) 321-5083

Amos Marshs Professor of Physics
Butler County Community College
Box 888. El Dorado. Kansas 67042
Telephones (316) 321-5083

Jack HcCormicks Head of the Chemistry Department
Wichita State University
326 McKinley, Box 51
Wichita. Kansas 67206
Telephones (316) 689-3120
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EMPLOYMENT MPBRIEMCE - continued

Maize Unified School District 9266, January 1985 to
January 1966. Instructed various classes at the high school
level in the aath and science fields. including Pre-Algebr*.
Algebra I. Science Topics. Vocational Hath, and Chemistry.
{Supervisor t Principal. James Baker)

ftntlffctl1* Maintenance Aide II. St. Francis Regional Medic*!
Center* December i960 to December 1984. Responsible for the
daily care and maintenance of twenty-five anesthesia
machines in the surgery department. Also responsible for
the daily restocking of anesthesia medications and supplies
in twenty operating rooms.

Office Aide. Kansas Newman College. September 1979 to May
1963. Responsibilities included all general office work
including typing, filing, record-keeping, phone answering.
and student updating. entrusted with much confidential
information, such as special scholarship recipients and
student grades.

StiCHflflnd Operator. The Alfalfa Farm. Lakin. Kansas. Three
rs from 1977 to 1979

Or. Jesse Moore
Chairman. Chemistry Department
Kansas Newman College
3100 McCoraick Avenue
Wichita, KS 67213
Phone 942-4291

Mrs. Mary Therese Landreth
Chairperson. Education Department
Kansas Newman College
3100 MeCormick Avenue
BiChlta. KS 67213
Phone 942-4291

Mr. Neil Miller
Former Coordinator of Science Education of aichita Schools
S74S M. Tyler Road
Vlchita, KS 67205
Phone 721-3462
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AWARDS AMD ACHIEVEMENTS

Pia2a Hut Scholarship—Awarded to one academically success-
ful incoming high school student.

Outstanding Freshman Chemistry Student Award—Awarded
to one student eech yeer.

Dean's Honpr^ L^lst—GPA of 3.5 or better—Achieved nine
out of nine full-tine semesters*

Outstand!no Academic Achievement Award—GPA of 3,85 or
better-Achieved five out of five years.

Elected Senator for the Public Relations Committee of
Kansas Newman's Student Government. Duties included
participation in all weekly meetings and advertisement and
promotion of all scholastic, cultural, and social events.
Also responsible for keeping in touch with the student body
and working well with others.

EMPLOYMENT EXPERIENCE

Chemist;. Mid West Analytical Laboratory, February 1966 to
present.

Responsible for the bulk of the physical testing, inorganic
chemistry, petroleum testing, organic preparation, and non-
routine one-time tests that enter the laboratory.

Routinely perform the following EPA and/or ASTH methods:
Specific Conductance, pH. Residue (filterable, non-
filterable, total, and volatile). Alkalinity. Chloride.
Cyanide. Fluoride, Nitrogen (Ammonia. Total Kjeldahl.
Nitrate). Dissolved Oxygen. Total Phosphorus. Sulfate.
Sulfide. Biochemical and Chemical Oxygen Demands. Oil and
Grease. Phenols, and Total Organic Halogens.

Also do preparatory work for analysis of Pesticides. Herbi-
cides. PCS. and BNA. Have a basic familiarity with the final
analysis and calculation of pesticides, herbicides, and PCS.

Also do metals digestions prior to AA analysis, and have a
basic understanding of the operation of the AA.

Familiar with AOAC methods of meat analysis, including fat.
moisture, ash, and protein content.

Routinely perform standard plate counts and total conform
bacteria analyses.

Familiar with ASTM and UOP methods of petroleum testing,
including fuel distillation, bomb calorimetry (also bomb
methods for chloride and sulfate). and physical testing



RODMCY J. GORGES
2326 Crawford

Wichita. KS 67217
(316) 943-7042

&IOUXL OBJECTIVE

Seeking a challenging entry-level position in a scientific
lab with opportunity for future advancement. A» interested
in working in a professional atmosphere in wb;ch ay
education, background, and skills can best be utilized.

Wichita, Kansas (1979 - 1984)

:belor of Science Chealstry
Bachelor of Science Mathematics
Bachelor of Science Education

— 3.834

Special Coursesi General Chealstry I & It
Organic Cbealstry I & II
Analytical Chemistry
Physics inn
Physical Cheatatry I & II 4 Lab
Cbeaistry Sesinar

Othersi Calculus I. II. fc III
Advanced Calculus
Oeoeetry
Probability and Statistics
Differential Equations
Mathematical statistics
Abstract Algebra
Linear Algebra
•ASIC Programming
rORTRAN Programing
Muserical Analysts
Microbiology
Philosophy
Ctbics

Andale Hiah School. Andale. Kansas (1976 - 19791
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FRED A. RIFFEL, JR.

PUBLICATION

Rounds, H. 0. and Riffel, F. A. (1974). Li«e-and death-
promoting factor* from the subesophageal ganglion o-f th«
American Cockroach. J. tn««ct Phy»io» .

rilLlTARY SERVICE

None

ACTIVITIES

Interested in music, enjoy mater skiing and tennis when time
permits. Active in high school athletics. Elected Vice
President o-f senior class.

REFERENCES

Will be furnished upon request.
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FR£D A. RIFFEU, JR.
1821 S. BLECKLEY

WICHITA, KS 67818

1970-74 Degree of Master of Sciences in Biology, June
Concentrated on physiology. Expenses partially paid
by the Department of Biology through a Graduate
Assistantship Prograe. Wichita State University

B.A. Degree in Biology, June 1969. Majored in Micro-
biology Mith a Minor in cheelstry and anthropology.
Expenses financed through full-tie* and part-tiee

»loyeent. Wichita Slate University

Department of Biology
Wichita State University

1978-87 Assistant Instructor of Physiology
duties include teaching Huean Physiology lecture and
labs, teaching Applied Physiology lecture and labs for
physical therapists, teaching basic biology labs.
Responsible for general budget and ordering of Media
and equipment for physiology courses listed above.

1973-77

I97E-73

1970-73

Gibson

1964-70

Assistant Instructor of Microbiology
Duties included teaching Microbiology lectures and
labs. Mas responsible for Maintaining and testing all
cultures for teaching purposes. Did all cultural
freeze drying for the department. Mas responsible for
general budget and Microbiology, departmental inventory
or equipment and overseeing of Microscope repair and
utilisation of service contracts. Did limited
Maintenance on various pieces of equipment.

Lecturer
Purpose of teaching microbiology lab courses while
completing H.S. Degree.

Graduate Teaching Assistant
Taught botany and general biology lab cour

le. Inc.

Full-time and part-time employment
Duties included order filling, shipping and receiving,
sales.
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CARLA K. DUNN
7677 C. 21St Street, t905
Wichita. Kansas 67206

(316) 686-9423

CAREER OBJECTIVE!

EDUCATIONi

EMPLOYMENT*

A position in chemistry utilizing laboratory
end research skills end interests*

B.S. in Biochemistry. December, 1985
Wichita State University, Wichita. Kansas

Major GPA « 3.12
Overall GPA - 3.25

September 1985 - December 1985
Wichita State University
Wichita, Kansas
Chemistry Laboratory Teaching Assistant

January 1985 - December 1985
Wichita State University
Wichita. Kansas
Research Assistant for Dr. Bill Groutas
in Organic Synthesis

HONORS AND
ACTIVITIESi

REFERENCESi

January 1986 - Present
Mid West Analytical Laboratories
902 West Second street
Wichita. Kansas
(316) 262-4407

Atomic Absorption Soectrosqopv
Instrumentation! Perlcin-Elmer 5OOO with
HGASOO furnace and AS-4O autosampler.
Familiar with preparation and analysis of
EPA200 and EPA7000 metal series for RCRA.
vastewater, and groundvater evaluation.

Inorganic Analyses
Familiar with EPA, or Standard Methods for
analysis of pH, TDS. TSS, Total Hardness.
Sulfate* Biochemical Oxygen Demand, Oil and
Grease, Total Cyanfde. Ammonia-N, Nitrate-N.
Total Phenols, and Sulfide.

Dean's Honor Roll In Falrmount College of
Liberal Arts and Sciences - Spring 1983.
Fall 1983. Fall 1984. Fall 1985

Charles and Nina Kirby Jones Scholarship
in Biochemistry - Fall 1984. Spring 1965

Available upon request. "309



VORK EXPERIENCE IM CHEMISTRY

My work experience in analytical chemistry, though limited to my
employment at Mid Vest and OTCL. has included nearly the complete
gamut of environmental analytical techniques.

I have had routine working experience with standard wet chemical,
tltrimetrlc. gravimetric. specific ion electrode, spectrophoto-
setrlc and calorimetric analyses for lnorgenie and organic parameters
including alkalinity, acidity, ammonia, biochemical oxygen demand.
chemical oxygen demand, bromide, chloride, conductivity, cyanide,
dissolved oxygen, fluoride, hardness, nitrate, oil and grease,
phenols (4 AAP). phosphate, residues, silica, sulfate. sulfide.
surfactants (MBAS). and total petroleum hydrocarbons (IR).

My routine working experience with Instrumental techniques included*
atomic absorption/emission spectroscopy. both flame and furnace (IL
951 and 95S)i gas chromatography using a variety of detectors
including TO) (Fischer 1200). FID (HP 573OA). BCD. HECD. PID. and MPD
(Tracer 54O. 570. 7OOA. 703. 7032)1 gas chromatography - mass
spectrometry (Flnningan Incos 5O)i and Infrared spectroscopy (Perkln
Elmer 16OO FTIB and Infraeord dlsperslv* IR). I have taken
manufacturers training classes for both Instrumentation Laboratories
AA and rinnlgan MAT OC-MS (Operators and Data System). Over the
years. I've developed considerable trouble shooting and problem
solving skills with the AA. OC, OC-MS. and IR instruments as well as
skill in interpretation of analytical results.

My experience with EPA. APMA. NIOSH. AOAC. OOP and ASTM methodologies
covers a wide range of environmental and industrial analyses in a
variety of matrices (groundwater. wastewater. soil. air. oils and
sludges) and products (foods* pesticides, paints, composites, alloy^
polymers, petroleum* fuels, and natural gas). I have work experience
with many of the method* in the EPA lOO. 2OO. 3OO. 4OO. 600. 3000.
7OOO. and SOOO series and considerable experience with metals.
pesticides. PCss. volatile balocarbonsv aromatics and SNA
semivolatiles in particular.

In my work with industrial clients, I've frequently served as
consultant to compliment our analytical services. My knowledge of
chemical processes ami regulatory requirements (RCRA. TSCA. NPOES.
MIOSH. OCHA. etc.) mas often magnified the value of our analytical
data to our eust<

In my capacity as senior chemist. I've developed a laboratory stan-
dard operating procedures manual, implemented a lab 0A/OC program.
and obtained initial certification (through performance evaluation
analyses) for* our las with state (KDN4E) and federal (EPA Region 7)
agencies for most of the parameters we ere currently certified to
perform. My current position also involves limited supervision of
four chssists. primarily in a training and problem solving role.
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ROBERT K. KENNEDY
1629 V. 13th Street
Wichita. KS 67203

262-5629

ACADEMIC HISTORYt

1973 - 1974

1979 - 1983

Macalester College, St. PAUL HN

Wichita State University

COLLEGE DEGREEt

Bachelor of Arta
Majors

Wichita State University 1983
Chemistry (ACS Accredited) GPA: 3.8

ACADEMIC HONORS:

B.A. Magna Cum Laude
American Institute of Chemists
Student Research and Recognition Foundation
Award as outstanding senior chemistry major at WSU in 1983

RECENT EMPLOYMENT HISTORYi

1979 - 1983

1982 - 1983

1983 - 1987

1987 - Present

Research Assistant to Dr. Paul Tasch

Assistant Radiation Safety Officer at
WSU

Senior Chemist at Mid West Analytical
Laboratories* Inc.

Senior Chemist and GC/MS Section Manager
at GTEL Environmental Laboratories,
Inc., Midwest Region

REFERENCES s

Dr. Paul Tasch. Professor Emeritus. WSU
1346 N. Parkwood Lane. Wichita. KS

David Daniels. Territory Manager, Groundwater Technology,
Inc., 902 W. Second St.. Wichita. KS

Terry Loucks, Lab Director* GTEL Environmental Laboratories,
Inc.. 902 W. Second Street. Wichita, KS
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Stapling and Analysis - Mr. tfebb provides technical assistance to
field engineers and geologists concerning saatpling protocols and
analytical method selection based on site specific conditions for
hazardous site evaluations. He has participated in the design,
installation, and evaluation of sampling and treatment equipment,
primarily in the areas of air stripping, bioreactors, stimulation
of in situ Microorganisms, and subsurface vapor remediation.

levment Chronoloor

Sept. 1917 - to date CTEL Environmental Laboratories,
Director of QA

Sept. 1912 * to date CTEL Environmental Laboratories.
Technical Director

19tO - 1912 Emtek. Inc., Field Chemist

1974 - 1979 Kapiolani and Naui Community Colleges.
Lecturer, Chemistry and Environmental
Chemistry

1973 - 1974 University of Hawaii. Honolulu, Research
Assistant

Professional and Honorary Associations

American Chemical Society
American Society for Quality Control

a tieaa

•ebb, M., M. Duffy, I.S. Atvood, J.W. Driscoll. Determination of
Aromatic Hydrocarbons in Carolina Contaminated Water Samples
Using Purg«-and-trap Capillary CC with FID and FTD. Paper No.
373, Pittsburgh Conference and Exposition on Analytical Chemistry
and Applied Spectroscopy. March 1917.

Driscoll, J.V., N. Duffy, S. Pappas, N. Webb. Analysis of
Purgeable Organics in Water by Capillary GC/PID-ELCD. Journal of
Chromatographic Science, Vol. 25, August 1917.

•GTEL
"̂ ••̂ •** I k V l f t O M M t W t A l
aajp I»»««»IOHM. me
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MICHAEL 0. WEBB
Director of Quality Assurance
GTEL Environmental Laboratories
Milford, New Hampshire 03055

Academic Training

B.A. Chemistry. University of California
M.S. Chemistry, University of Hawaii

gummarv of Relevant Management Experience

Quality Assurance and Control - Mr. Webb is responsible for the
design and monitoring of all quality control procedures for the
GTEL Northeast Regional Laboratory. As a senior member of
management he makes recommendations to corporate management
concerning QA issues affecting sampling and consulting services
as well as laboratory services. He serves as QA coordinator for
projects accepted by GTEL. As Technical Director of GTEL
Environmental Laboratories (GTEL) Mr. Webb has led the
implementation of numerous environmental analytical techniques
through the equipment aquisition. validation. and analyst
training stages. Both as Technical Director and as Director of
Quality Assurance, management responsibilities have included
coordination of analyses of performance evaluation samples for
state and federal programs.

Summary 7if Rflevant Technical Experience
t

Technical Support to Regulatory Development - Mr. Webb has
provided technical advice to the San Francisco Regional Water
Quality District and the State of Florida Department of
Environmental Regulation concerning proposed regulation of
volatile aromatics and total hydrocarbons based on gas
chromatographic analyses utilizing PZD and FID detection.

Methodology Development and Evaluation - Mr. Webb has led the
development and evaluation of a capillary column and twin
detector variation of a standard EPA method for evaluation of
volatile aromatics in water and waste presented to and approved
by EPA Region 1 as an Alternative Procedure. As QA Director of
GTEL he passes judgement on all method validations and analyst
start-up accuracy and precision tests.

Manual Preparation and Revision - Mr. Webb is the primary author
of the GTEL QA/QC Manual and the Groundwater Technology, Inc.
QA/QC Plan for Investigation and Monitoring of Contamination of
Soil and Groundwater. He additionally authors or reviews all
GTEL method and procedural SOPs.

|GTE I
asm* <«vi*an«fiiiA

lA*O«MQtl««. IN
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CAREER ACHIEVEMENTSt

1970 Directed the City of Wichita Municipal Laboratory to
becoae tba first certified municipal laboratory in the
State of Kansas.

1979 Mad* a presentation to the American Water Works
Association. Kansas Section, seating. The presentation
was on automated controls for a water treatment plant
control

1900 Developed and isplesented the Extra Strength Charge
progras for the City of Wichita.

1901 Made a presentation to the Kansas Section Water
Pollution Control Federation seeting. This
presentation was entitled -BOO The Control Parameter.'"

1902 .. Implemented and adainistared the Pretreatsent Program
for the City of Wichita. This involved establishing a
sample monitor scheme for the 35 industries involved
and scheduling the compliance monitoring schedule.

1901-04 Served three years on the Public Affairs Committee for
the Kansas Section AWWA. This committee was selected
to monitor any water legislation by the State of
Kansas.

190S Co-founder of Kansas Laboratory Education Association
(KLEA). This organisation is a state-wide organisation
that holds an annual conference to help educate and
Inform fellow laboratories of changes that are
occurring* KLEA also sends out a newsletter once a
quarter. Past President of KLEA.

Affiliations! Aserlcaa Cheaical Society. Aserlcas Water Works
Association. KAMA Water Pollution Control Federation,
Kansas Laboratory Education Association.
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TERRY R. LOUCKS
512 Redbarn

Wichita. KS 67212

EDUCATION: B.A. in chemistry with emphasis in Analytical
Chemistry* Emporia State University
M.S. in Analytical Chemistry

197S - Attended Parkin-Elmer's school for Atomic
Absorption Spectroscopy

1979 - Attended EPA Region #7 course on Evaluation of
Priority Pollutants by GC/HS

1980 - Attended AWWA Coursei -Safety of Hazardous
Materials"

1983 - Technicon Course - Advanced training in auto-
analysers analysis and Maintenance of equipment.

1987 - NIOSH Course 582 - Sampling and Evaluating
Airborne Asbestos Dust in Air.

EXPERIENCES
1-74 to 3-75 - Research and Development Chemist. Penn state

Chemical Company.

Responsible for custom development of solvents for a particular
client's application.

4-75 to 3-77 - Analytical Chemist* Wichita Water Department

Responsible for trace metal analysis* organic analysis, and water
treatment development.

3-77 to 4-86 - Laboratory Director, Wichita Water Department
Laboratory

Responsible for providing administrative and technical direction
working in the laboratory. The position plans, directs, and
supervises the laboratory and treatment plant control room.

5-86 to 10-87 - Laboratory Director, Mid West Analytical
Laboratories

10-87 to Present - Laboratory Director, GTEL Environmental
Laboratories, Inc.. Midwest Region

Responsible for administrative and technical direction in the
operation of the laboratory. Also responsible for performing
analytical analysis for organic compounds utilizing EPA Methods
601-602 and 603.
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Scott C. Aaes
Laboratory Services Manager

Fate 2

• Deal go of 700 gpai packed tower air stripper for reoov«i of
trace volatile orgaaica fro* a Massachusetts Couaaity water
••Pflj- teapoaaibilitiea include design of all atractaral
aad proceaa aapects repaired to Met perforoaace criteria.

• Aaaeaaoeat of factora leadlag to Microbiological foaliag of
packed cover air atrlppera at aplll aitaa. teapoaaibtlitlea
iaclade defiaitioa of precaraora. review of applicable treat-
•eat techaî aea •»< 4evelopaieat of a auitabla treataeat
techaolofly.

ATFILIATIOIS AJIP POBLICaTIOBS

Aawa, S.C. et al. 1983* Sabaarface Hydrocarboa Tapora: Low
Level Saapliag aad Aaalytical Tachalqaea Applicable to Their
Ideatificatloa aad Mltlgatioa.

Proceedimga of the Fifth Votioaal Syaposiaa aad Expoaitioa
oa A^vifor laatoratioa aad Groaadwater Hooltoriog. WVi Mej
1985.

•atioaal Wall Water Aaaociatioa. Technical Oiviaioa

Haaaachaaetta Superfaad Adviaorj Sabcooaittee

• Aaericaa Hater Vorka Aaaociatioa

• GTEL
. •»»»«Omil"'»iajsjgy (••ot*totii» «»e
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Scott C. Ames
Laboratory Services Manager

GT Environmental Laboratories
Northeast Region, Greenville, N . H .

Western Region, Concord, CA.

EDUCATION

B.S., (Magna Cum Laude) Keene State College, 1978

EXPERIENCE

Mr. Ames is Laboratory Services Manager of the GT Environmental
Laboratories Northeast Region located in Greenville, N.H. and
Western Region located in Concord, CA. His responsibilities
Include overall management and administration for both groups,
as well as serving as a senior staff engineer.

Mr. Ames joined ORS/Groundwater Technology in 1979. and has
been one of the key professionals Involved in development of
the company. Bis accomplishments have included:

* Establishment of the Ground*ater Technology Analytical
Laboratories.

* Establishment of the Groundwater Technology Chemical Engineering
Group.

* Product development for water treatment and soil degassing.

* Technique development for subsurface vapor plume mapping,
vapor phase pump tests and control of plume migration.

* Analytical technique development for analysis for air con-
taminants by Tenax GC.

* Design of a hazardous vapor venting system for a six story
160,000 square foot office building in Montreal. Responsi-
bilities included specification of all system components,
design and layout of sub-slab plenums, architectural modi-
fications to support structure, and supervision of start
up.

GTEL
|M«I*0<
tACOIAtO
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adjustments, such as GC/MS tunes and ICP interference
checks, including acceptability criteria;

3. Copies of sample queues, sample prep worksheets with
example calculations, and other worksheets carrying
important sample data and calculations, including
calibration and QC sample dilution schemes utilized;

4. Copies of all instument hardcopy output, such as
chromatograms and printer output.

5. For GC/MS, copies of mass spectra labelled and approved
by qualified person.

16.2 Quality Assurance Reports to Management

Weekly, the Director of QA/QC reports to the corporate

manager. All corrective actions implemented by the Laboratory

Director will be documented and followed to completion. ' Results

of the QC processes and auditing processes are evaluated against

the quality assurance objectives of the laboratory.

16.3 Quarterly QA Reports

Certain projects under regulatory review will require quarterly

summaries of QA conformance and corrective action. For such

projects, sufficient information for such a report is contained

in the Blue or Red Level packages requested by the client prior

to analysis of each sample set. Any further information needed

will be provided by the Director of Quality Assurance upon

request.
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16.0 QUALITY ASSOBANCE REPORTS TO MANAGEMENT

16.1 Blue and Red Level QA Deliverable Packages (eee Appendix C
for further detail):

A. Blue Level

If a QA report ia requeated, at a Minimus, GTEL will submit

the following items along with the data reporta:

1. Preciaion and accuracy quality control reaulta and
acceptance liaita (If the matrix spike ia not in the sample
aet it will be fro* a reaaonably equivalent Matrix on the

instrument and in the aane control period);

2. Reaulta of the reag*at blank for the analyaea run in the
control period on all analysis dates for the sample aet;

3. Surrogate recoveries and acceptance liaita if
applicable;

e

4. A QA confonance aummary certifying that the analyaea
•at the eatabllahed objectives for the above, or
explains the non-conforaance and corrective action.

The conforaance aummary will alao contain an
itemization of coaforaance with coapleteneaa criteria (all
•iaaing data will be explained), and with method calibration
and sample integrity requirementa.

5. A clear definition, including CASi for all analytea, of
all procedurea or terminology which might be unique to the
laboratory or sample aet.

B. Red Level

Red Level QA Deliverablee Packages are full documentation

package* that contain, ia addition to the Blue Level Deliverablee

above, the following:

1. Reaulta summaries of initial calibration, continuing
calibration,and calibration verification QC samples or
atandarda. including acceptability criteria;

2. Results aummariea of necessary instrument setup
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contaminated, the GTEL Quality Assurance Coordinator will inform

the client Quality Assurance Officer, who in turn will initiate

corrective action at the project level.

If a laboratory systems audit reveals a procedural problem,

the GTEL lab manager will initiate corrective action. Any data

generated during the tine procedural problems existed will be
/

closely scrutinized for acceptability. The client Quality Assur-

ance Officer and Project Manager will jointly decide whether or

not such data will be used.
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2. When warning limits or control Halts are exceeded (as

vith outliers) corrective action will be as follows:

Warning li»it exceeded - when this occurs, the procedure

0111 be examined to determine where the problem »ay lie.

Analysis will continue with increased frequency of replicate

and spiked samples until results fall within warning limits.

Control listit exceeded - when this occurs analysis will be

•topped. The problem will be identified and corrected, and

samples will be rerun.

B. Corrective action at the Project Level

The Client Quality Assurance Officer will review the data

•ets and quality control data if submitted by the laboratory. If

any data fail to meet the precision, accuracy, and completeness

criteria listed in Table 5.1, the lab manager will be notified

and will be required to make any necessary systematic chances and

then reanalyze the samples in question.

If the samples in question cannot be reanalyzed for soae

reason, then the client Quality Assurance Officer, the client

Project Manager, and the GTEL Project Manager will jointly decide

whether or not the suspect data will be used.

B. Corrective Action Necessitated by Evaluations and/or Audits

If GTEL generates "not acceptable results on performance

evaluation samples, the lab manager will be required to determine

the source of the error. If blank samples are shown to be
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FIGURE is.i
GROUNDWATER TECHNOLOGY INC.
CORRECTIVE ACTION DECISION MATRIX

3Tlf_ QA Coordinator
checks calculations
and reviews data cor
precision and accuracv

Section No. IS
Revision Mo.
Date
Page 2 of.

19/25/37

Check for problems,
make corrections,
reanalyze samples if
necessary, or invalidate
daca

res

Submit data to
arojtcc CA Officer
with certification
memo

aro.j«et •}*. Cffievr
reviews data for
precision, accuracy,
and completeness.
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is.o coBBBcrm ACTIOR
Corrective action will be taken when any one of the

following occur*:

A. Precision and/or accuracy fall outside the acceptable
limits listed la Table 5.1.
B. The slope of the calibration differs significantly fro*
that normally experienced.
C. Blank values are not acceptable.
0. Performance evaluation sample results are "not accept-
able" or "check for error".
B. A systems audit reveals a procedural problem.
f. A regulatory agency, such as the Florida Department of
Environmental Regulation ahould deem corrective action
neceesary.

figure 15.1 shows the GTI decision matrix for initiating*

corrective action.

is.i coBBicrro ACTION
A. Corrective Action of the Analytical Level

1. The GTBL Quality Assurance Coordinator will review each

set of data to determine precision, accuracy, and blank

values, and will check anomalous or suspect valuee which may

indicate systematic problems. If systematic problems are

identified, the lab menacer will correct them. Any set of

samples which fail to meet pre-defined limits for precision

and accuracy (Tabls 5.1) will be reanalyzed. If holding

• times for the reanalyzed samples have been exceeded, the

analytical results will be submitted with a clear indication

OB the cover mamo that holding times were exceeded prior to

ilysls.
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instances where the method explicitly states a control limit the

referenced control limit will be used unless a statistical

evaluation indicates that laboratory performance is significantly

better than the referenced limit.

Statistical control is also dependent on the following

trends of greater than 7 results:

a) ascending

b) descending

c) one side of mean (central) line

As a minimum, GTEL maintains control charts for matrix
t

spikes for accuracy and either duplicate matrix spikes or

duplicate samples for precision. Additionally for some methods

GTEL maintains charts for the slope of the calibration line,

calibration verification QC samples (analogous to the slope of

the calibration), or for surrogate spike results.
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14.4 DEFINITION OF DETECTION LIMIT

For Methods operating under this document the Method

Detection Limit (HDL) will be defined according to Appendix A.

EPA 600/4-82-057, "The minimum concentration that can be measured

and reported with 99X confidence that the value is above zero."

The procedure for its determination is in Appendix F. It is

approximately 3 times the standard deviation of a set of seven

replicates at a concentration very near (within 5 times) the

detection limit.

The HDL defines a limit above which false positives are very

unlikely. However, the relative precision at this limit is
•

expected to be very large and quantitation is not reliable. For

methods operating under this document quantitation is considered

reliable at 10 standard deviations above background, i.e. at

about 3 times the HDL. Data above this level can be reliably

compared to regulatory limits.

14.5 HCTBOD CONTROL

Hethod control is based on a statistical evaluation of

quality control results and is usually displayed as a quality

control chart. The control limit for a method under statistical

control is +/- three standard deviations from the mean. A

earning limit is set at +/- two standard deviations. In the case

of precision control charta the control limit and warning limit

are 3.27 and 2.51 times the mean RPD, respectively. In certain
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Reference materials are essential to the evaluation of

accuracy. Stock solutions for accuracy spikes shall be traceable

to a source independent fron the calibration solutions.

Quality Control Standards (used for calibration verification)

will if possible likewise be traceable to a source independent

from the calibration solutions. In such cases QC Standards will
j

be acceptible to use for Accuracy assessments in addition to

matrix spikes. When using" commercial sources for solutions the

QA Department will verify that the materials are from an

independent source.

•
•

14.3 COMPLETENESS

Completeness is evaluated by dividing the total number of

verifiable data points by the maximum number of data points

possible and expressing the ratio as a percent.

D
C (X) = x 100 (equation 14.5)

P x n

where: D = number of verifiable quantitations (not
suspect due to QC or sample integrity
shortcomings)

P = number of analytical parameters per sample
requested for analysis

n = number of samples requested for analysis
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BSD ia related to BPD by the relationship in Equation 14.3.

% rel. std. dev. = 0.707 BPD Equation 14.3

As the relative percent difference (RPD) generally has a

dependency on concentration it may be neceaaary to apply these

statiatica over a liaited ranee of concent ration*.

The day-to-day acceptability of the analytical precision

uill be baaed on the QC charts with the control limit at the 99%

confidence level* (3.27 tiaes the a«an RPD as diacuaaed in Section

14.5).
•

14.2 ACCURACY

Biaa (accuracy) will be baaed on the average X recoveries of

'spiked saaplea (Equation 14.4).

SSR - SB
------------- x 100 Equation 14.4

Sa

•here: \R = « Recovery
SSR = spiked aaaple result
SR = sample reault
SA = aaount of apike

The accuracy interval reported to aanafeaent will be expressed

aa follows: accuracy interval = aean recovery +/- 2 std. dev.

Day-to-day acceptability of accuracy will be baaed on the QC

charts with the control Halts at the 99% confidence level (see

Section 14.5).
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14.0 SPECIFIC ROUTINE PROCEDURES TO BE USED TO ASSESS DATA

PRECISION, ACCURACY, COMPLETENESS, DETECTION LIMIT, AND

METHOD CONTROL

14.1 PRECISION

When more than two measurements are to be evaluated, such as

for a series of daily reference samples, the standard deviation

is derived from equation 14.1:

n _ 2 1/2
S = ( C (Xi- X) /(n-1)] ) Equation 14.1

i=l

where: S = standard deviation

Xi = each observed value

X s the arithmetic mean of all
observed values

n = total number of values

The precision of laboratory test results will be expressed

as the percent relative standard deviation (RSD) or relative

percent difference (RPD). The X relative standard deviation

(RSD) is obtained by dividing the S by X, expressing the ratio as

a percent. RPD is derived from the absolute difference between

duplicate analyses divided by the mean value of the duplicates

(Equation 14.2).

Equation 14.2
! Dl - D2 !

RPD = X 100 where Dl and D2 are
(Dl + D2)/2 the two replicate values
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The following maintenance supplies are kept on hand for

regular and emergency maintenance:

1. septa

2. purge-end-t*ap sparger

3. purce-and-trap traps

4. tubing and fittings

5. tbersml conductivity leak detector

6. chart paper

7. column ferrules

8.* u.v. laap for PID detector
•

9. syringes for spiking

10. Mas spsctroswter source filavents

11. jet separator

12. puap oil

13. analytical colusns (all analyses)

14. llo* »eter bubble solution

15. extra flo» meter
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13.2 Graphite Furnace Atomic Absorption

Daily Maintenance:

1. Clean furnace windows with alcohol and lense paper.
2. Clean contact rings with alcohol and cotton swabs.
3. Change graphite tube.
4. Check DI water quality.

13.3 Flame Atonic Absorption

Daily Maintenance:

1. Inspect burner head and observe flame symmetry.
2. Check gas supplies.
3. Check DI water quality

13.4 Inductively Coupled Plasma Emission

Daily Maintenance:

1. Clean chimney.
2. Clean nebulizer.
3. Change autosampler pump tubing and reset flow.
4. Check DI water quality

Weekly maintenance (twice)

1. Sedium Bullet text.
2. Xtrium bullet test.

Bi-weekly maintenance:

1. Background emission correction (BEC calibration)

13.5 Infrared

Daily maintenance:

1. Clean windows with freon and lens paper.
2. Check sensitivity and adjust gain, if necessary.
3. Run spectrum of polystyrene.
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13.0 PHEVBNTATIVB MAINTENANCE

13.1 Gas Chromatograph and Gas Chromatograph/Nass Spectrometer
(GC and GC/MS)

1. Maintenance log is kept for each instrument

2. GC septa are changed daily

3. Detectors are cleaned on a schedule recommended by
the manufacturer or more frequently as needed: FID
monthly. FID monthly, MS quarterly.

4. Laboratory ia vacuumed weekly ^

5. Instrument electronics are visually inspected and
cleaned quarterly.

6. Room temperature and humidity are maintained
according to manufacturer'a specifications.

7. Refrigerator temperatures are logged daily.

6. Raw data ia archived electronically if possible at
least until report is accepted by the client or
the GT office QA officer.

9. Hoods are cleaned and checked quarterly to assure
minimum laboratory contamination and maximum safety
conditions.

10. Broken glassware are aent for repair bimonthly.

11. GC columns and PAT traps are numbered and logged
and are baked out daily. Changes and monthly flow
checks are logged.

12. Teflon tipa are replaced biweekly.

13. Temperature measurement devices are checked against
MBS traceable standards semi-annually.

14. Analytical balances are under service contract and
are maintained semiannually.

15. PAT devices are pressure tested monthly and
whenever glassware is changed.

16. Electronic flow meters are calibrated monthly.
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N« Ar«» (tOSI 4*3-4133
M NH (SOO) fl22-»*32 -

No.
Subaitted to:

Creund«/«e«r Tcchoologj

S«opl« Idcncif ictcion:
This reports eht saslysis of vatcr saaplts i ,
for BTEX/Totftl Voc bj PIO . taken by . at «tt«l

• •

'Method:
The analytical procedure used fellevs the EPA protocol 602,
usias purje/trap exeractioa and aaalysis by gas chroes to graph y-
flD. The paraaeter "Total TOC" is the s«a ol all coepoaeacs
detectable by photeiemlsatiea.

The oethed detectioa 11 ait for aroaatic parameters is 0.3 ppb.

Saapliat «ad saaple headliag and preserratioa ere specified by
this laboratory to be as per C?A Method 402. Aay irregularities
are referenced as notes to the analytical report.

Results:
Kesults are reported in ppb («|/L) .

Prepared by:
Bob Cdvarda Analyst
GC Manager
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MC A*m (KOI O3-41 S3

H«loc*rbon«

I.0.

M«tbo4 0«e«ec£en
iait

CHiarld* 10 . 0.25
l.l-Dicfel«ro«c&r].«a« ID 0.13
l.l-Dichloro«tbaa« ID 0.07
tr«e*-l,2-0ichoro«chfl«a« ID 0.10
Chlerofera ID 0.02
l,2-Dtchl«ro«ch««« ID • 0.03
l.l.l-Trlciloro«th»n« . I D 0.03
Carboa T«er*ehlori<« 19 0.12
BreoedtehloroB«cb«a* 19 0.10
1.2-Dicb.loroprop»a« «. ID • 0.04
BreaeacehftA* ID 1.18
Chloro«cb»A« 19 0.32
9ichloro4ifluoroa«c&*a« 19 1.81
traas«l*3-Dichlor«prop«a« V9 0.34
Trlehler««eb,7l«a* 19 0.12
1.1.2-Tri«aloro«taaa« 19 0.02
91broa«chloro««tb««« 19 0.09
cla<-1.3-9icb.lor«pr«9«a« "V9 0.20
2-Caloro«thflTiayl«th«r 19 0.13
Broaofera 19 0.20
l,1.2,2-T«cr*chloro«ea«a« V9 0.03
T«tr«ctxlore«tb,7l*a« 19 0.03
Calorob«es«B« X9 0.25
Tiajl Chlerid* K9 0.13
l(2-9iealoreb«as«a« 19 0.15
Ir3-9iealoreb«as«a* 19 0.32
1.4.Diehlorob«az«a« 19 0.2&
Chlorea«thaa« . 19 0.52

» 19 —

NOTIS :
H9 - HOMI DET5CTC9
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Xaporc No.
S«batcca4 eo:

Crava4vae«r Technology

Saapla X4aaciMeatlaa:
Tk« actac&a4 raparc cover a vatar aaaplai I cakaa by

4OaL aapc*a-«appa4 glaaa
'

f«r

B" ac«laat:«ciai ««4 £!••• i««it«cic« 4«c««cl«m «« f«r « •o41<i«4
A. M«eh«4 602. Q««acifie»eioa via y«r2«rs«4 •• • v«rf polar

eola«« vaieb frac%l«macaa aliyaaclcs («y c« C12) «v*j fr««
l« arvmacica. C&r«aattf rapbic c«a4itioaa ar« r«f*r«ae«4 la

Co4a 110. lasaaa aa4 ortao>7l«a« ar« «a«4 a«
acaa4ar4a. for c^a aliphacte &74r«carboaa a«4

aracaeica.

Saoflaa 41i«c«4 Is ar4ar ca salaeala caa cali»rata4 ra«f« ara ae
£a41ca.za4, by a faacaata fiviaf cba Caccar by vhick tka MOL la
r«laa4 .

D«c«ctl«a Halt (MVL) at S tla«« backgr«aa4 la 0.5 ppb '
far all paraaacara. Taa laral far raliabla faaaltltatlas for
en* *«s«a4 fraapa aaei aa ailphaeica la 20 ppb. Saapllsf «a4
aaspla Baa411ai aa4 praaarvtciaa ara aaaclfia4 by ttla laboraeor/
co ia aa par t/i Kau«4 a02. Aar irrafalarlciaa ara rafaraaca4
«a aaeaa eo caa aaalyc&cal rayort.

toaolca:
loavlea ara raporca4 la ppb («|/L).

Corci£ieatioa Scacwax
C«cogorr - pargaabla orgaaica
Carclffiaf Afaacy - Flarl4a Daparcaaac afi laalck a«4

laaablllcicira S«r*leoa
1.9. Scsbar: TS71Q3

•

Frapara4 bj:
Sob tdv«r4a Aaalyats
ec ,..=.,.,
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AMD ZTLtXZS, 10QXDZ9 TO TWO SICJJIIICU1T FIGURES
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to NH |«00t t22-»*22

0/00/00
Report No. 00-000-00
Submitted to:

Staple Id«atiJic*tion:

L»bor»tory T«at Results

John Doe
Groundwater Technology
000 Street
Someplace. IX. 00000

The attached report covers 00 water saaples «00000-00000,
collected la acid washed containers br <7. Saith^ The samples were
collected on 00/00/00 iroa site 00-000, town.State.

Aaalrsts:

Method:

Sample digestion perforaed on 0/00/87. Saaples were analysed br
EPA Method xxx.x Atoadc Absorption. Turaace Kethod.

Results:

Results are reported ia of/L (ppb).

Certification:

'Those results have been reviewed
coopleteaess.

Prepared br-

<naae)
(title)

Respectfullr submitted.

for correctness

Frank t. Saksa
Kotals Laboratozr Manager
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CcTiEnwronmental
•"Labonatoriess

Priority Pollur*nt
La Soil

l*»or« Ko. 00-0000 -00

HI B« Tl Cu Ac

00000 tST-l < 0.9 T.O ft < 50 4.7 < 4
OOOOO tSt-2 < 0.9 8.8 120 < 90 9.8 < 4
OOOOO KB-3 < 0.9 11.2 180 < 90 6.0 < 4
OOOOO WT-4 < 0.9- 12.4 110 < 90 8.4 < 4
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AMI «»••(. CUMWM. MM COM
(M3IC7V>ttOO
NC An* (M014S41S1

Sample Ho. I.D.

EP TOXICITf
Xcport Ho. 00-0000-00

M«t«l
Concentration (u(/L) Comment

As Ba Cd Cr • Pb He Se Ac

00000 Tap
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Soczicn Mo.
Koviaion No.

[̂ Environmental
*™Laborotoriess

Laboratory Tosc losolcs

Roporc He.
Subslscol ce:

Cre«a4w«c«r Technology

Saaplo X4oatiflcacloa:
Th« occacn«4 rcporc cover* w«e«r •••pits | eak«a by
•• • ••lag ^0 •! s«pctt«-capp«4 glass vl«ls AC sic*
. sai •ei4iei«4 Co fl 2.

was p«rfora«4 for trolacilo orfuiea 07 p«rfo ami era?

»aa c^rooacofrafky vtci a aa«« •••ceroaotor aococtor as par S?A
•c&o* 42*. Ooc«ctl«a Halts sr« ltst«4 oa cao roporc. Saa?i«s

411«co4 la or4or co •alaeaia ta« cali>raco4 raago aro »o
ladicaco* »y a foocaot* fivlag ca« faetar by walea th« HDL la
ral*o4.

Saatpllaf aa4 aaaplo aaa411&| aa4 prasarvaeloa aro spocl£lo4 br
Chls laboratory To bo aa por E?i Hoehod 624.

E«amlca«
losal^a aro roporto4 la ppb («g/l).

Corclflcacloa Stacaas
<• vola ello orgaalcs

Agvac? - Ha««acha*«ccs Dapartaoae of Pvbllc Boalsh

Froparo4 by:

Datro looao
CC/!tS Naaafor
DlZ/eh
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Section MO.
Revision No.
°*e* 10/2
»**• -I 13 o.'

&WM««Mr T««m*«r. M.

<«O3) •7»>Z900
K« */•• («OC1
In MM |«CO) M2-HJ2

Saopla No.
ZD
Pace Sacpl td
Dace A n a l y z e d

PARAMETER

1E?ORT NO.
VOLATILE OtCANICS ANALYSIS

00000 00000 00000
00000 00000 0000
0000000 0000000 0000000
0000000 0000000 0000000

CONCENTRATION m/1

00000
0000
0000000
0000000

Chloroo«chan* XP NP
Broaoeacaaa* MO HO
Vloyl Chloride MD XD
Cblo70«ch«a« VO ID
M«thTl«c« Chlorid* n . .XD
Xrlehlorof laoreaeehmat IB *MD
l,l-X>ichloro*ch«e* . JIP IB
l,l-.Diehloro«ch&a« IP ID
«r»o»-l ,2-Dichloro«tb«a« IP XP
Chlorofora XD XP
l,2-Dic&ioro*taaa* XP XP
l.l.l-Trichioro«eaa«« ItD XO
Carbon cterachlorida XP XP
Brosodichloro««taaa« XP XP
i.2-0ichlorop>ropaa* XP XP
el«-1.3-Pichiorofro««a« XP XP
Trichloro«cb«a« XP XP
B«az«a« XP XP
Dlbroaocalorea«chaa« XP ID
eraaa-l,3-Plchloro»r»p*a« XP XP
1.1.2-Triehloro«ch»a« XP XP
Ethyl.a. Dibronid* XP XD
2-Chloro«ch7l*iarl«ch«r XP XP
Brooofora XP XP
T«traehlo70«ch«a« XP XP
l,1.2.2-T«tr«chloro«th«o« XP XP
Toltt«a« XP XP
ChXorob«as«a« XP XP
Echrlb«as«a« XP XP
M-xyl.n. XP XP
O ft P xjl.a* XP • XP
H-Dlchlorob«nx«n« XP XP
O & P Piehloreb«az«a«. XP XP

HP
HP
NP
XP
XP
XP
XP
HD
XP
XP
VP
XP
XP
XP
XP
XP
XP
XD
XP
XP
XP
XP
XP
XB
XP
XP
XP
XP
XD
XP
XD
XP
XP

* KP
NP
XP
XP
XP
KP
XP
XD
XP
XP
XP
XP
XP
XP
XP
NP
NP
XP
XD
NP
XP
XP
XP
NP
N9
NP
NP
XP
XP
XP
XP
XP
XP

D.L.

5.0
1.7
1.8
1.2
2.2
0.7
1.1
4.5
1.6
1.6
1.6
2.6
2.1
2.1
2.8
5.0
1.9
1.7.
3.1
2.&
1.9
7.3
2.7
5.7
2.2
6.0
2.1
3.0
A.5
4.0
6.0
6.5
7.1
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VOTES:

W9 • NOT DETECTED
DDL • BELOW DETECTION LIMIT
P.L. - DETECTION LIMIT
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Revision No.
Date

Environmental
Laboratories®
M««M«*tM«4«M
«M« •*•«.&•«•*••. t1

Laboratory Test tesvlts

KC *M flam «2341S3 .
kt MM isoo) taa-3*n

K«porc No .
Subaittcd co:

Croundvac«r

•pie Xdeatificatioa:
e attached report covers water •••pies f taken by

•« uaiag 1 liter TTE liaed cap bottles at »ite I

Method: .
•••lysis va« performed for •••i-volatile orgaaics «,•• chromatography
vith a •••• •pectroaeter detector •• per ZPA Method 613. Detection
limits «r« listed •• the report. Sample* dilated la order to ••intaia
the calibrated raage mre iso indicated by a feotafote filial the factor by
vhich the HDL is raised.

Sampling »nd •••pie haadliag «a4 preservatioa are (pacified by this
laboratory to be as per t?A Method 623.

* *

Kesaltst
tesnlts ere reported i« ppb <«g/l).

frepered by:

Dave Reese
<;C/HS K»a»ier
lltl/ch
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Section Mo.
ft«viaiaa No

Ldbonotoriese

lap«rc Mo.
SCMX-VOLATXLE OICJLHICS AMALYSXS

Sacpl* Mo.
10
Dac« Saepl«4
Dae* Cxcracccd

TAB.AKETC1

Tfcaaol
Bla<2-C*l«r««tayl)Cch«r

COMCEHTIATXOM «|/1
B.L.

2 .
I.Z.I -Trickier ok««s«*«

2.4 .5-Tri.chloroph««ol

Phch*l»c«
flca*

3-licoraalila«

IB 10
n 10
II 10
D 10
•B 10
•• 10
•• 10
HO 10
IB 10
I* 1.0
V* 10
HI LO
VI 10
n 10
IB 10
MB 10
IB 30
MB 10
MB 10
MB 10
MB 10
MB 10
MB 10
MB 10
n 10
MB 10
MB 10
MB 30
MB 10
MB SO
MB 10
MB 10
MB SO

D.L.

ic«aapata«a« MO 10
2.4-Oialcopa«Ml MB 30
i-Mlcr«phaa«l ' MO 30
Bl»aas«f«raa MO 10
2.4-Blaitr«c«l««aa MO 10
2.3-01alcr«c«l«««« MB 10
Blvthylpachalac* HO 10
4-C»l.or«pkaayL-pB«ayl«ca«r MO 10
Fl*«r«a« MO 10
A-Micr«aallla« MO 30
4.|-aiaicr«-a-lUeiytpa«aol MB 30
M-Micr«a«4ipa«ayUala«(l) MO 10
4~Br«awpB«a7l-pa«ayl«ea«r HO 10
M*sacBloro%«asaa« MO
Vaatacal«rapB«aol MO-30
Pkaaaataraa* MO 10
Aachraeaaa MO 10
Bi-«-l«cylpBCaalsc« MO 10
Tl««raaca*aa« MO 10
F7r«aa MO 10
laC7l»«a*ylpkeaalae« MO 10
3.3>-01cal«r«»«azi41a« . HO 20
l«ac«(a)Aackraeaaa HO 1O
ll«(2-Eehyla«zyl)Pachalae« HO 10
Catycca* HO 10
Bl-a-OeC7l Packalaca HO 10
l«a*o(k)Fl««r*ata«aa HO 10
l«a*«(k)Fl«oraatm«a« MO 10
B«ac«(a)Pyraaa HO 10
Xa4«a«(1.2.3-e4)Pyr«a« HO 10
Blb«a«(«.k)Aaearac«a« MO 10
B«aio(a,h(i)Farylaa« MO 10

(1) Ctaaoc »• »«>arae«4 £ro«
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Project Specific QA
Blue Level

* suitable for general regulatory review
* basically equivalent to Hew Jersey Tier 2
* recommended for all Florida jobs
* recommended for all Shell projects

Document No.:.
Section No.: __
Revision NOJ _,DttK _______

Ptge L .of.

Laboratory QA Deliverables

» this deliverables format costs 20X per sample above the
analysis standard price from GTEL. Eastern Region, for 7 or
more samples in the sample set. For 6 or fewer samples,
this QA report costs 40X more per sample.

1) results of analysis for method blanks associated with the
sample set (sample data will be reported uncorrected for
blank)

2) surrogate recovery results and acceptability limits for
all samples, blanks, and spikes

3) matrix spike recovery results to demonstrate accuracy.
Method specified acceptability limits must be included
(any statistical control limits reported must exceed the
method specified ones.

4) duplicate analysis results to demonstrate precision.
Acceptability limits must be.included.

5)' all compounds reported will be associated with an HPDES
number or CAS number.

6) a nonconformance summary covering calibration, quality
control.4 sample integrity will be included

7) a copy of the chain of custody

Project Management Specifics

1) Field blanks and trip blanks are relatively costly in small
data sets. Unless otherwise specified in a particular QA
plan, use of a single combined blank per sampling day is
acceptable for small sets.

2) Field duplicates to be analysed to check sampling variability
and representativeness are also relatively costly in small
data sets. Plan these into only a representative number of
sampling events over the course of a project to cut costs.
For larger data sets. 10X field duplicates is the accepted
practice.

3) The matrix spikes generated for a blue level QA deliverables
package are relatively costly in small data sets (40X more).
Under some circumstances it will be acceptable to plan these
into a representative number of sampling events to cut costs.
However the QA report from the lab showing that it was in
control for accuracy and precision in reasonably similar
matices during the same control period as the sample- set in
question (along with the other Blue Level deliverables) will
still carry a surcharge, though at a substantially lower
level than 40X.
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Project Specific QA

Red

* acceptable for litigation
* basically equivalent to Mew Jersey Ti«r 1
* basically equuivalent to Mew Jersey ECRA deliverable*
criteria

* basicallr equivalent to EPA Superfund Contract Lab (CLP)
delivarables package

Laboratory QA Deliverable*

* Th* prica of this deliverables format will b« quoted on a
projact baaia by GTKL

1) includaa all baalc aad Blua Laval criteria

2) full docusttntation of calibration validation for tha data
•at (aunwary of criteria plua chroaatorraaa)

3) full documentation of matrix spikes and duplicate analysis
(summary of criteria plus chromatogmms)

4) full documentation of GC/HS tuning process

5) all chroaatocraaa. aaaa apactra (laballad and approvad
by qualified parson), aaâ la prap. work shaata with
•axamplaa of calcuiationa

6) copiaa of all appropriata cartif1eations

Projact Minigaaiant Spacifies

1) Laboratory QA raportiaff at this laval is paticularly
•xp«nsiva for avail data aata but ia Justifiable for these
projects

2) For soea projects. 10% field duplicates are required to
be analysed.

3) RecoavMnded for a certain percentage of all data submitted on
•ajor projects. This will gen*rally be a requirement for
projects directed by the New Jersey DEP. Div. of Waste
ManacasMnt.
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General Quality Assurance Criteria _ lft/,, ..._ - . . _. . . uata> i_U '23/87for All Projects • I?*1*:
F»Q».

1) sampling and safety SOPs will be followed
2) samplers will take part in a periodic training- program
3) field procedures and data reduction procedures will be

auditted periodically
4) all laboratories, including subcontractors and local labs

used "'.- * (henceforth referred to simply as "labs"), will
be auditted at least once per year covering the analyses
involved

5) sample integrity, preservation, and holding time criteria
will be met (labs will validate)

6) analytical methods will be appropriate for the project
objectives

7) detection limits will be appropriate for the project
objectives (labs will validate at least once every 6 months
by the EPA MDL method and list on all reports)

8) labs will maintain method-specified calibrations, blanks,
surrogate spikes, matrix spikes, and reference material
quality control procedures. Additionally precision will be
evaluated by the analysis of duplicates at the same rate as

' matrix spikes (5 - 10X)
* > labs will make use of sufficiently experienced personnel as

required by the EPA methods and applicable certifications
10) labs and project office will maintain a documented corrective

action process to eliminate outliers and indefensible data
11) field duplicates, trip blanks, and field blanks will be

analysed as necessary during the project to check sampling
variability and artifacts

12) all lab reports shall include:
lab name, contact person, agency certification status,
•project name or ID (client's name not mentioned without
written approval), sample ZD (field), sample ID (lab), sample
location (city.state), type of sample (water,etc.), type of
sampling container, preservation technique, date of sampling,
sampler's name, date of extraction, date of analysis, and
date of any other critical procedure, methodology reference
(including any modifications and validation), laboratory
method SOP number reference, detection limits, units as
specified by project plan, definition of convention used to.
designate values at or below detection limit, defintion of
convention used to designate target compounds in the blank.

13) all chromatographic analyses will include a qualitative
confirmation of representative samples by a second column,
second detector, or GC/MS analysis and be stated on report

14) all metals analyses will be analyzed by the method of
standard additions as necessary

> all pesticide analyses will utilize a surrogate compound
(e.g. dibutylchlorendate)

0351



Section Mo: E
Reviaion No: 1

Date: 7/12/88
Page: 1 of 3

APPEHDIX I

OOTLIII TEST

An extreme obeervation (outlier) la a datum that appeare to
be different from the main data pattern.

The principal aafeguarda agalnat obtaining or uaing an out-
lier are vigilance during all operationa and viaual inapection of
data before performing atatiatical analraea.

If a datua falla above or below the control limita of either
the X or I control chart, the value ahall be investigated. Some-
tiaea the investigation will reveal a recording or computational
•iatake that can be reviaed to obtain the correct value. If an
error ia found but the correct value cannot be determined, the
erroneous value ahall not be uaed in atatiatical calculationa.
When errora are found, either correctable or uncorrectable, all
analytical reeulte for that lot auat be inspected to ensure that
erroneous results are not reported. If an uncorrectable error
affected results of environmental samples, the lot shall be
Judged as out of control, and analyses must be repeated.*

If me aaaignable cause for the outlier can be found, the
datum shall be statistically tested using tables of the probabi-
lity that an outlier mould be observed if the data were normal
and conformed to the assumed model. Dixon's Test expresses the
gap between an outlier and the nearest value aa a fraction of the
range between the smallest and largest value. A datum so deter-
mined to be aa outlier will be removed from the data set before
statistical calculations. Likewise, data sets of environmental
measurements which can be assumed to be normally distributed can
be evaluated for outlier with thia teat.
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Section No: E
Revision No: 1

Date: 7/12/88
Pace: 3 of 3

Table K-l. Critical Values for Oixon'e Outlier Test

Number of
tleasure&ents Criterion Critical Value of r

(N) (r) (IX Risk) (5% Risk)

3
4
5
6
7

8
9
10

11
12
13

14
15
16
17
18
19
20
21
22
23
24
25

0.988
0.889

10 0.780
0.698
0.637

0.683
11 0.643

0.615

0.679
21 0.642

0.615

0.641
0.616
0.595
0.577
0.561
0.547

22 0.535
0.524
0.516
0.505
0.497
0.489

0.941
0.765
0.642
0.560
0.507

0.554
0.512
0.477

0.576
0.546
0.52t

0.546
0.525
0.507
0.490
0.475
0.462
0.450
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Section Ho: F
Bevieion No: 0

Date: 10/23/87
Pace: 1 of 4

APPENDIX F

DEFINITION AMD PROCEDURE
FOR THE DETERMINATION

OF THE METHOD DETECTION LIMIT

The method detection limit (MDL) is defined as the minimum
concentration of a substance that can be identified. Measured and
reported with 99* confidence that the analyte concentration is
greater than aero and determined from analysis of a sample in a
given matrix containing analyte.

Scope and Application

This procedure is designed for applicability to a vide
variety of sample types ranging from reagent (blank) water
containing analyte to waatewater containing analyte. The NDL for
an analytical procedure may vary as a function of sample type.
The procedure requires a complete, specific and veil defined
analytical method. It is essential that all sample processing
steps of the method be included in the determination of the HDL.

•

The HDL obtained by this procedure is used to judge the
significance of a single measurement of a future sample.

The HDL procedure was designed for applicability to a broad
variety of physical and chemical aethods. To accomplish this, the
procedure was made device or instrument independent.
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Section He; F
Revision No: 0

Date: 10/23/87
Page: 2 of 4

Procedure:

1. Hake an estimate of the detection limit using one of the
following:

a. The concentration value that corresponds to an
instrument signal/noise ratio in the range of 2.5 to 5.
If the criteria for qualitative identification of the
analyte is based upon pattern recognition techniques,
the least abundant signal necessary to achieve
identification must be considered in making the
estimate.

b. The concentration value that corresponds to three timee
the standard deviation of replicate instrumental
measurements for the analyte in reagent water.

c. The concentration value that corresponds to the region
of the standard curve where there is a significant
change in sensitivity at low analyte concentrations i.e.
a break in the elope of the standard curve.

d. The concentration value that corresponds to known
instrumental limitations.

It is recognized that the experience of the analyst is
important to this process. However, the analyst must
include the above considerations in the estimate of the
detection limit.

2. Prepare reagent (blank) water that is as free of analyte as
possible. Reagent or interference free water is defined as
a water sample in which analyte and interferent
concentrations are not detected at the method detection
limit of each analyte of interest. Interferences are
defined as systematic errors in the measured analytical
signal of'an established procedure caused by the presence of
interfering species (interferent). The interferent
concentration is presupposed to be normally distributed in
representative samples of a given matrix.

3. a. If the HDL is to be determined in reagent water (blank).
prepare a laboratory standard (analyte in reagent water) at
a concentration which is at least equal to or in the same
concentration range as the estimated HDL (Recommend between
1 and 5 times the estimated HDL). Proceed to Step 4.

b. If the HDL is to be determined in another sampl* matrix.
analyse the sample. If the measured level of the analyse is
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Section No: F
Revision No: 0

Date: 10/23/87
Pace: 3 of 4

in the recommended range of one to five times the estimated
HDL. proceed to step 4.

If the measured concentration of analyte is less than the
estimated HDL add a known amount of analyte to bring the
concentration of analyte to between one and five tines the
HDL.

If the Measured level of analyte la greater than fiv* tio.es
the estimated HDL. there are two options:

1. Obtain another sample of lover level of analyte in same
matrix if possible.

2. The sample may be used as is for determining the HDL if
the analyte level does not exceed 10 tines the HDL of
the analyte in reagent water. The variance of the
analytical method changes as the analyte concentration
increases from the HDL, hence the HDL determined under
these circumstances may not truly reflect method
variance at lover analyte concentrations.

4. Take a .minimum of seven aliqudts of the eaaple to be used to
calculate the HDL and* process each through -the entire
analytical method. Hake all computations according to the
defined method with final results in the method reporting
units. If blank measurements are required to calculate the
measured level of analyte, obtain separate blank
Measurements for each sample aliquot analyzed. The average
blank measurement is subtracted from the respective s
measurements.

5. Calculate the standard deviatlon(a) of the replicates.

6. Calculate the HDL as follows using t from the table belea:

HDL = T x S

Table of Students' t values at the 99 Percent Confidence L«v«i

Number of
Replicates

7
8
9
10

Degrees of Freedom
(n-1)

6
7
8
9

t(n-l, 1-a =

3.143
2.333
2 . 596
2.321

.93-
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Section No: F
Revision No: 0

Date: • 10/23/87
Page: 4 of 4

REFERENCE: "Appendix A, Methods for Organic Chemical Analysis of
Municipal and Industrial Hastewater",
EPA 600/4-82-057, July 1982.

FN: 32.SOF
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Section Bo: C
Bo: 1

Dat*: 01-17-89
Pat*: 1 of 2

MAJOR EQUIPMENT LIST

I. Gas Chroaatography/Maaa Spactroa«try (GC/MS) Group.

ory iMsrmiMEMT REGION*

9 GC/MS inatruaanta including:
Extral ELQ-400 GC/MS syata»a ME, W.
Finnigan-HAT 1020 GC/MS Syataa HE
Pinnigan-Incoa 50 GC/MS Systaa MM
Bawlatt Packard 5970 GC/MSD Systaas H

2 GC/MS Data Systaa, Digital Blact. Corp. ME. H.
1 Data General E6267-A, coaputar Systaa HH
1 O.I. Corporation Purga/Trap Autosaaplar w
2 Takatar LSC-2 Purg«/Tr«p Autosaaplar ME, M

II* CbroKatograpiiy Group.

BEGIOH*

24 Havlatt-Packard, Variaa, Parkin Elaar,
Tracor Caa ChroMtographa aqaippad with: ME, MM, w

Elactroa Captara Datactora
Plaaw loaisation Datactora
Miti'ogan Phoaphoroua Datactora
Coulaon Datactora
Hall Datactora
PlaM Pbotoaatric Datactor -
Photo ioaisation Datactora
Thanal Conductivity Datactora

3 Higb-Praawura Liquid Chroaatographa ME* w
1 Spactra-Pliyaica Caro«Statioff2 Data Systaa ME
3 Malaon analytical Data Syataaa IT
1 Varian DS494 Data Syatav . W
10 O.I. Corporation Purga/Trap JUitoaaaplara ME, w
14 TakMr LSC-2 Purga/Trap ME, w, MW
2 Varian S03S Autoaaaplar M
1 Parkin Elaar ISSI00 Autoaaaplar W
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Section No: G
Revision No: 1

D«tc: 01-17-89
Page: 2 of 2

III. Inorganics Group.

QTY XNSTBUMENT BEfilfili*

2 Inductively Coupled Plasma Spectrometers NE, W
5 Atomic Absorption Spectrometers MW, NE, w
4 Infrared Spectrometers ****• NE» w

2 Ion Chromatographs NE» w
1 Mitsubishi Organic Halogen TOX-10 Analyzer W
1 Dohrmann Carbon Analyzer w

4 pH Meters JJE» w» w

1 Dionex Automated Sampler "
1 Milton Roy Spectronic 501 Ultraviolet/

visible spectrometer w

IV. Laboratory Information Management Systems (LIMS).

QTY INSTRUMENT

1 PerJcin Elmer LIMS Mainframe ME
l Radian Sample and Analysis

Management System w

•REGION KEY

MW - Midwestern (Wichita, basai)
NE - Northeastern (Milford, New Hampshire)
w - Western (concord and Torrance, California)
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Project I:.

loll iampla Analytical Results

^^______ Project Name: Date:

Sample I

(A/B)

Me OH
Blank
Values

Blank
Correc
Smpl
Values
Sample
Result
uf/L

IDf Benzene Toluene Ethyl Benzene Xylenes

4
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--
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Sample
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o
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0 0
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Laboratories® DATE:
ANALYST:

MM. ANALYSIS"

SURROGATE STD:
SURROGATE AHT:'
SPIKE MATRIX: '
SPIKE AMT: -

MASTEHATBR:
SOIL:

SAHPLE
NUHBER

0

FIELD
IDI

SAHLPB
VOLUME
/HEIGHT

INT.
PH.

BASE
ADJ.
PR.

SOLVENT
VOLUME
(BASE)

ACID
ADJ.
PH.

•

SOLVENT
VOLUME
(Arm)

FINAL
CONC.

— 0o

c*
tv)

C^> Extracting Solvent ( Lot 1 ) :
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C
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E N V I R O N M E N T A L
L A B O R A T O R I E S . INC.

Norlheost Region
Mcodowbrooli Indt/tlriol Pork
MMorrf. NH 03055
(603) 672-4(35
(603)673-«I05(FAX)

(Location

Document Ho:
Section He,-_JL

METHOD: EDB

EPA METHOD 504
SAMPLE PREPARATION WORKSHEET

Date

Analyst

Job f

Sample •

Vial+Sanple

-E»pty Vial

•> Sample

0

0

0

Place Label Here

Sample f

Vial+Saaple

-B»pty Vial

» Saaple

0

0

0

1
I
! Place Label Here
1
I

J
««
J
1
J

Sample f

VtaH-Saaple

-Empty Vial

• Sample

0

0

0

Place Label Here

Sample i

Vial+Sample

-Empty Vial

« Sample

0

0

0

Place Label Here

Sample t

Vial+Sample

-Empty Vial

« Sample

0

0

a

Place Label Here
6365
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Swoon Ho«i<

TT

METHOD: Metals- Water

Joo No. 50-4277-4 dare not*boc^

Site

Sample
ID Mo.

SOSEIS-1
sosea-s
133O
1331

TEXACO ST. AUGUSTINE Analyst J,£.

Ml
tar« b»ak*r

111.08
111.54
105.75
106.68

M2
Oi»n +

M2-K3
Mater
mass

VI
vol HSO
sample

V-f . DF
volume d i K ' t i c

factor factor

163.82 • 52.74 52.84548 O.946154
161.54 SO 5O.1 0.99SOO3
157.83 52.08 52.18416 O.9581**5
158.34 51.66 51.76332 0.965934
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METHOD: ttetals-
Solla. p.l

Sit« 61-8631-3 AiWlyBt I.e.

S»«pl»
ID Mo. tar«

HI
Al •*«**

ftl

38188
38189
38190
38191
38198
38193
38194
1-1

1OO3
38189-3
38189-4
38190-5
1OO6
38191-7
38191-8
38198-9

10O8
38193-11
38193-18
fOO7
38194-14

3.1
*J53
Z.77

9.98
0.97
0.96

0.97

3.:
8-
3.

3̂ 74

3,31

M3
Di»n *
Jry soil

a796~
3.17
a.93
3.03
3.68
3.13
3. 88
8.96

3.68
3.68

•.97

ol« 3.63

3-5

3.17
3.17
8.93
a.93
3.03
3.03
3.68
3.68
3.13
3.13
8.88
a.ae

ri3-«i
dry -fraction

»0ll

1.99
8.8
1.95
8.05
8.65
8.17
1.85
1.99
1.99
8.8
8.8
1.97
1.97
8.06
8.06
8.65
8.65
8.15
8.15
1.84
1.84

O.934878
1.410856
1.089385
O.66189O
1.O19830
O.9O7949
0.984048
0.846808
O.B468O8
O.794883
o.:
O.
O.I
O.777358
O.777358
O.833333
0.833333
0.811380
0.811380
O.730158
O.73O1S8

89.99
89.18
89.1
3O.41
89.19
89.43
89.54
89.36
30.06
89.86
88.77
89.55
89.33
38.99
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Section No:.

7/12/88

METHOD: Metals-
Soils, p. 2

*•*#•»»*»*#*»***»»•**#*****»**#*
Ml M6 M«SS

•dtl

ITT

•oil SOIL

"-2i1ii~-26~9257"

38.65
30.55
32.03
33.25
32.15
32.77
32.1

31.38
31.73
31.18
3O.88
31.9

31.15
31.41
39.67
38.16

2.66
1.37
2.93
2.84
2.96
3.34
2.56
2.02
1.67
£.32
2.11
2.35
1.82
8.42

1O.O9
8.47
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METHOD: Oil & Grease

OIL AMP GREASE

GRAVIMETRIC ANALYSIS

SAMPLE *

MASS OF
EMPTY FLASK

CONSTANT
MASS OF
FLASK

FLASK *
RESIDUE

CONSTANT
MASS OF
FLASK

MASS OF
EMPTY FLASK

RESIDOT *
FLASK

MASS OF
RESIDOE

SAMPLE
VOLOME

CONG

Job No.:

Job Naae:

Analyst:
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APPENDIX C

SOIL BORING AND GROUNDWATER MONITORING HELL

CONSTRUCTION LOGS

CROCNDMOTER
TECHNOLOGY INC
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GROUNDWATER
TECHNOLOGY

Random
Boring Number RB-1 Drilling Log

*.*CJi>*n — — —

0«i« 0»«««l ._

:onra11 II o*««. £onrail_ _
Elkhart, IN .̂,«iNUm»,, 402-1 42-9207 ̂
9/11/00 « , ^ 90 0' « 8"tl 14/52 TOUI 0•»l̂  of Mo«e îfi«i.̂  O.»«i«(a. __ .?_____ .

T.O.C il»»t"0'1 J</4__. Wil«! L«»fi. "n.lUl _ JDxQ.'. 2« «rt. N/R

Sent iv OMk .

Ctitaf: Oil. .

Drilling CM***"

OrWtr «.„.«._

I
£

!
• 1 -

2

- 3-

- 4-
- 5-

6
• 7-/

- 8-

- 9'
_ m_10"

"11"

-12-

-13-
-14-

-15-

-16-

-17-

-18-
-19-
- 9ft-tw

"21"
-22-
-23-
h24-

•25-
1-26-

!

__ J(/A— - L«»»fllh . __N/jL Slol Sit* __N/A__— - .

.„. J(/4__. t«ngir» »__1/A_ ____. . lyo« .___H/^__-_ .

r J^£fcS-$-Asjfi£oM<m«M.mo<j HpJlo.w.̂ em.Auger_.
31m Resler Loo0y R1ta Bqje

i •
i
i
f

i

N/A

•i

1

c^-
X
oc

4
No

i i

Yes

1 >

ii
S-1*

,

V
S-2*

S-3

?̂

•<iV-f.
Si'«*>-B.r?v?».•."•»

• t * •'"
r.;:.?
*;'••••
T '' ." «—

'••.".».

^ •'•'•

%&k ••tO«

^

iy&.
»-vf-*ai!#5:

$&
•°o-%'
rV>
O.V?,-.
;>'.b*•V«&
•^r?«*. '̂  > .•«•
/°fS
•'*3?^
•S''.0.-*
t • *V

pro. -^
•T;* •*

-
-
-
- -
-
-

Sh«len M«p f*AiM>ti*4c Ttukcms

. M-l , Jbtad

1 t j - L L - 1 1 !

1

OM«M «%»C •* TM* L*<Ab TAB*

N01" started: 1530
ended : 1630

OtiCfioiion/Soil CUsiilicillon
(Colei. Tcaiuri. Sl'uetw>«»)

Black (10YR2/1), med.-crs. SAND AND GRAVEL mixed
with coal fragments, poorly sorted, moist.

Yellowish Brown (10YR5/6), med.-fine SAND with trace
gravel, fairly well sorted, moist.

Yellowish Brown (10YR5/6), crs. SAND AND GRAVEL
with some clay, poorly sorted, moist.

"

Yellowish Brown (10YR5/6), crs. SAND AND GRAVEL,
no clay present, poorly sorted, wet throughout.

.

End of Boring at 20.0'.

* Submitted for VOC analysis
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GROUNDWATER
TECHNOLOGY

Borino Number RB-2 Drilling LOQ

ri|,r Conrail II <w~. -Conra.11 «*•«•. M«O

EUhart̂  IN »„«*+*•* 402-142-9207 ^^-.-

O«M !»*••• __*/.

N/A « |j— I >* l̂ L'̂ r Y ̂  **'% £. ^^^^^^ t̂̂ CF^^^ îr * ^r1 ^^ •̂̂ B^^LH^^^^^^ * 1

|^ M/A t««nth "/A SKkl Stt« ^^ '^ **S**' »l *»J.

CM*nr*H NM •"»« •'* '— N/i *T^ *USS?SKJ2V5» '

0-T. Jim Resler ,^fc Rita Boje _ _ «nded : 151°

I
- 1-
- 2-
- 3-
- 4-

- 5-

- 6-

- 7-
- 8-

• 9-
-10-

"11"
-12-

13
-14-

-15-

-16-
-17-

•18"
-19-

•21"
-22-
-23-

r-24-

r*

1
N/A

X
ac
_i

NO

Yes

i

11
S-1*

S-2
Compo-
site

S-3
Compo-
site

>/
S-4*

S-5

w

a
o-o' b

5*^r
S*V
?>5rfr
•p^g»*
i-̂ O*̂
^"ifS
V.9;or* '

^&?r Dark Brown (10YR3/3). gradually changing to
?D ,- Yellowish Brown (10YR5/4). SAND AND GRAVEL, well
•./•'•• sorted down to 12.01 then poorly sorted thereafter,
;*.<£• diesel odor fro* 2.0' down 14.0'. wist down to
^o-.-ft 12.0'. wet thereafter. A fine, well sorted, sand
o-'° o- stringer was present at 15.0'-15.25'. Color
&*.*7 changed at 3.01 to Grayish Brown (10YR5/2) and
"'î " Dark Gray (10YR1/1) at 12.0'.
fiv*.p-ej:6
5?.'ixr
&^
if-^5^^^

n?-***
J t̂'J-!c °0-"
\O.':\f

- - End of Boring at 20.0'.

—
-

ii

• Submitted for VOC analysis
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GROUNDWATER
TECHNOLOGY

Random
Boring Number..??:.? ___

fionrji.Ul ......... ow«». ---- ConraJJ .......... .

Drilling Log

Toui O«»l»» 0« MoJt ._.

w»tt» L«*

SieiS.it

f
1

• 4 .
1

• 2-
- 3-
- 4-

- S-

- 6-
^ M V7
- 8-

' 9"
-10-

•11"
• 17.1 1

^ 4 4 ^13
-14-

•15-
IM 4 C «16"
•17-
» 4 O«*

10

-19-

•21-
-22-
-23-
-24-

E5-

-

s

!l
N/A

i

•

€*•
X
ee.
_i
I

No

1

(slight
•1̂

TCS
(strong

1 f

• \

11
S-1*

\7
S-2*

S-3

|

(̂

M '*.*•*•*•

* '• * «*•

* * " "• «

r^.:*5*f-

7VV-£

1*':*̂

;V!»'.̂

II
5>J?5r
?•••?;$
?.(ftfl
'.*'*.*.•!.•

^•^3 "•*""•".

?V^
•̂ir̂"• ,̂'.'

D-";^

%~

§®

-
-
-
-

-

OtlcripliOfVSott CltSf ifiCtlion
(Cotor. T«iiUf«. Slruciu'to

Dark Brown (10YR3/3) gradually changing to Yellowish
Brown (10YR5/6), med.-crs. SAND with some gravel.
fairly well to poorly sorted, moist.

'

Brownish Yellow (10YR6/6). crs. SAND AND GRAVEL
with gravel content decreasing downward, poorly
sorted, damp to moist.

Brown (10YR5/3), med. SAND, trace silt and gravel,
fairly well sorted with gravel content increasing
near the base, wet at 12.0'.

End of Boring at 20.0'.

* Submitted for VOC analysis
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GROUNDWATER
TECHNOLOGY

Rando*
Boring Number J*B-4_. Drilling Log

OMOf

—

»« .

to««i

kta.

tertil.
EUMru
t/13/89.

•̂  .j/
»/

u
IN m _.

___ t«l«> O«0llt «f M«l«

i__ W»IM L«*«L liMOl _

O.«NJ C...**, 0,Btttei.«

I
- 1-

- 2-
- 3-
- 4-
- 5-

- 6-
- 7-
- 8-

-10-

"11"
-12-

-13-
-14-

-15-
-16-
-17-

-18-
-19-

"21-
-22-
-23-
-24-

f-

H
N

1

/A

p

X
oe

N

<
Ye

i

)

)

s

fgnrall SkMe»M.»

M^̂ ., 402-142-9207 X^TlTf

Sk>ts.i« M^ . !•."«»•' — J -Ji.
mttfK yt 1M Ny^ **«AS! £LSTS?SE^%riM» '
. 6&U£a o»*"«

. .___. Logkr

11

5-1"

S-2*

S-3

1
a

a f̂P

££•

8
"*•*.
- "•":'*

-

utined _Hpiio«_SteJLAujger. "*** started: 1325
ended : 1500Pi tJL Poj£_

(Cotot. T»«iut«. SlfuclwfCU

Dark Brown (10YR3/3). SAND Mixed with gravel
~l aggregate, mist.

Yellowish Brown (10YR5/6). flneHKd. SAND, well
sorted gradually changing to poorly sorted fro*
3.5' to 4.0'. moist.

Yellowish Brown (10YR5/6), crs. SAND AND GRAVEL,
poorly sorted, wrist down to 6.0*. wet thereafter.

Yellowish Brown (10YR5/6), fine SAND gradually
bee owing coarse SAND at 13.0', well to poorly
sorted, wet throughout.

End of Boring at 20.0'.

• Submitted for Priority Pollutant Analysis
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GROUNDWATE
TECHNOLOGY

Random B

•,.!««. _£Q!!Mtt. Ji o-""
F

Dtl* 0»n«d

T.O. <:«'•»•
SCTMK Ola.

LH
2

iO

&
/i
n

Citing: Ola. ...

OrMUng Company

Or««< JiH P

I
!

- 1-
- 2-

- 3-

- 4-

- 5-

- 6-

- 7-

- 8-
. g-

-10-

"ir
-12-

-13-
-14-

-15-

-16-

-17-

-18-
-19-

-20-

"21"
-22-
-23-
-24-

•25-

h-

ii
N

I

_

/A

tw.
3/89
N/A

IN

__- T

V

01*1 0«pii»

tilmi Lftve

.JI/A Length ._

.N/A

O.Mai

e$i.ej

___ L«n«ir»

Lhes & Assoc

r.
<*•
X
oe

y
N/K

N

1

>

Yes

1

Ji
.
S-1*

\7
S-2*

S-3

P'OltCl

oi Hole

R

nrin,, w,,«hAr RB-5 Drillin8 LOQ

Conrail sn».et.M.p ^
j L 10? U?-«?"7 M«*rH "«Uy w^o j

o ni Q« < (̂ -c«*»*»»>0 *X- *"* N

4.01 M.B.i N/R ^" V

N^A siois,,. N/A _ -X=^ r*r r̂ '.'̂ .nnr̂ *
__N/A.

-O"l«n«

Uogoy

9w

o
iMf*
!»««:^^i.• * • • •

i:-:.;i
i- *!• ji

Si
^

- -

,r~ N/« . - i - i - r . ' . ' I .' . -̂̂ .

Mtthoo Hollow Stem Auger *«•• started: 1120

RltaBoie . ended ; 1205

OMCfipliOft/Soil CUssiliCOien
(Color. T»«iur«. SlrwClu>«$)

Ri ark-«:t«inf><i arftv^l (not samoled)

Dark Yellowish Brown (10YR3/4), med. SAND mixed
" with gravel from above with gradual color change to

Yellowfsh Brown (10YR5/6) near base, well sorted.
Dark Yellowish Brown (10YR4/6), SAND at top 3 Inches
than abrupt color change to Yellowish Brown (10YR5/6)
med. SAND, poorly to moderately well sorted, moist
down to 4.01, wet, thereafter.

Gray (10YR6/1), CLAY, wet.

End of Boring at 8.0'.

* Submitted for VOC analysis.

Page 1 of L
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GROUNDWATER
TECHNOLOGY

Random
Boring Number Drilling Log

njjin CODCl'l-Ll... o— « . - Conrall. ,_ , . .
rib**** im 407-142-9207

A ** A 4MA ?0 0 * •% fl**

•i/ A ftf/A li/A
Scraw OlmX T/* itrwytr* n\-V - . . S'O-' S*tt "f •*

••/A M/A H/A
f fjl1**" O*mV M. WW/£ L*^0*** HC • . — — • • 'TO* ' .

0_ir-f1.|-f1-l .̂Mgyi*} i Assoc.o.Ju^U4»1K1 Hollow Stem Auger

0(mtt _Jim Rf}l*r t^,^ Rita Bo|e

9

«

- 1-

- 2-

- 3-

- 4-
- Q-— 5

- 6-
- 7-
•• A«o
• 9-
-10-

•11"
-12-

-13-
-14-

-15-
-16-
-17-
- 1A—IO

-19-
-20-

~2r
— "**—Zc
-23-
-24-

-2S-
-2«r

I
^* »IT/«

I,

I

«k-
X
oe

^j

M.F

Y

4

V

11

S-1*

S-2

^7
$ •>*-3

I ?_/

Ihj ^ji uai'n brown (IUTKJ/J/ rinc
Btau— aggregate, moist.

a»Mw.u*» f
M*m 4CCCM *«*D J.

^^-"tVr""1' — ̂ -k
lT? L 1 1 1 1 I - - -

Nol*§ started: 0900
ended : 1055

a C*»*tdie«li*n
«. SiniCiwaal

h^ Irownilh Yellow (10VR6/6) fine SAND, well sorted.
!?V""l»°1st-
f '".T Brown MOYR5/3) to Gray is

;•;.>. (stained material present

h Brown (10YR5/2). med.-
1. well sorted, black
fro» S.O'^.O', moist.

::i- Grayish Brown (10YR5/2) to Gray (10YR5/1). «ed.-
".. ;~ crs. SAND, fairly well sorted, trace gravel, moist
i.V* down to 6.0', wet thereafter.
* • • » • " -

.-V, ^ Dark Gray (10YR4/1). f1ne<«ed. SAMO. well sorted.

»s
^ ; _. wet.

— . ; "—

— :-'.•*-
. - " • • ' "

^*. - * ~TT

-"-:>•
-:•:••-
f- -••"•'*
T"! •"•".' -̂

S-4

"

^^ Dark Gray (10YR4/1), crs. SAND AND BRAVCL. "poorly
ttffc sorted, slight sewage odor noted, wet.

End of Boring at 20.0*.

. -

. .
_ _ * Submitted for VOC analysis
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ad
•'•(•Cl .„

T.O.C«««

SC'. IK Oil

CMtof: 0(n

DrOlkie Cei

1

- 1-

- 2-

- 3-

- 4-

- 5-

- 6"

- 7"

- 8-

- 9'
-10-

•11'
-12-

-13-
-14-

-15-

-16-

-17-
-18-
-19-

-20-

-22-
-23-

-24-

-25-

|5 GROUNDWATER
F TECHNOLOGY

Random Borina Number RB-7 Drilling Log

.J

.£1

)»•!

k

^

n»i
•

J
N/

one
Xi)4
j igjj

lOA

aiJ.H _._ _ _
Lii

K OO

/L «* WAltl LCVC

N/A i«noih

Own«>

. Initial .

N

Conrail I »mc^»p

N»mb., _4P_2_-142_-920_7_ . aBSgKC «—

8.0' j,.^^ N/R ^^ "̂"̂ ZZ^^* •

/A *.„.«... N/A î̂ ^^^T t

N/A t_,K N/A TVM , N/A Ert̂ ^ST T

»»y
Mm

3. Mathes & Assoi
Resler

1

1
A

X
oe

No

Slight
f

Y<

MO

?s

!!

S-1*

V
S-2*

' S -3 1

'Oniiing

Logoy

C
up

hi
c
 
to

g

'*'•* V ''.

*• • * *» *
*... .'/>

>•*.«;••

^•"•'* '.^ ' **

*•*. ' •" « ' r **

^ *• ^

•• - • M

^ * ^

T '.'..-T1

* • • •"

• • . • *,* •

*••"."•

•**1tA*<

IUU

Minn* Ho^1 QW Stem Auger NOIM started 1345
_. '" T ended 1650
RHa Boje

0«ICr>0li«n/S«*l CI*S(ifiC(Hon
(Colo*. T.iiw't. Si'uciur«(|

Dark Yellowish BroWn, HOYR4/6J med.-crs. iAwy,
slight oil staining at surface, few pebbles, moist.

Gray, (7.5YR6/1), med.-crs. SAND at Z.Z51 texture
changed to a clayey sand, very stiff, trace iron

—| staining, moist.

Gray, (7.5YR6/1), med.-flne SAND, well sorted,
trace gravel layer from 6,5' to 8.5', slight diesel
odor, wet at 8.0'.

Gray. (10YR6/1), crs. SAND AND GRAVEL, well sorted,
oily sheen on cuttings coming out of the hole, wet.

1 Gray, (10YR6/1), sllty CLAY, wet.

End of Boring at 16.5'

* Submitted for VOC analysis

02100*4*

0379



GROUNDWATER
TECHNOLOGY

Rando* Boring Number . _?B_-£ Drilling Log

-— -• OET*11 !L o — Conrall . s»«et.M.. -

twal̂ ,_illtlljrt. Ill *~- --"ir-*T- 40?-14?-9207 T»we« «M , -N-
• N44II I I I ii ii mil nrm

f 7*1 /BO . _
O*M O"*4 .itAJiff'L— — —*•*•* O**1*

T.O.C «•*••«••» */£ *»•••« «•*•«»

-H-, I^.U 0.̂ «,.. B • J

— — - -

t*M«Oia __J!l& t.«t«* M£*- S*.S... _^A M-% -m* »«i-f
•W /A Ms A * N /A i ••< M ĤBHi CL**IBTI*̂ CB%V »^^^ »^^_.\A_ ^^_ __ f^p^ • 1. tf *"*Birfc •«• *» 1 yr>4 ' ^ * »^w • ̂ ^̂ »» ^^^^mvw i^» •• *^^^ f ̂ 1̂ 9 j

o CIUM-I 3. Mathes 1 As$oc(k-ing Mtnotf Hollow Stem Auger N«M ^t^rte^ 1??^

_ Di.Resler i-fc __RJta_BoJt ended 1455

•
&

o

- 1-

- 2-
- 3-
- 4-

- 5-

6

- 7-
8

- 9-

-10-

•11"
-12-

-13-
-14-

-15-1

-16-
-17-
-18-
-19-
-20-

"21-
-22-
-23^
- 24-

-25-

f
N.

i

(

•
i '
fA

**•• •.n ii
N/R

MO -$.1«

S-2

Ves ^7
S-3*

S-4

;

f

4 tCO«O». T««|wf«. S*>uCIW*«*!

0

^?3 BALLAST Harge li«e stone aggregate)

"* ^ Strong Brown, (7.SYRS/6) •ed.-flne SAND with some
t"' '•'"•" " ballast fro* above black staining on the ballast.
;̂ -;v well sorted sand, with trace of fine gravel from
f S-7 4.01 -6.0' and color change to light Yellowish Brown
«-:"^ (10YR6/4) at 6.0'.
•"-•'*•:

- • . •.

I*":̂  Light Yellowish Brown (10YR6/4) crs. SAND AND
i'i"1-* GRAVEL, dark staining fro* 9.5' to 10.0'. poorly
?/•-£ sorted, wet.

- -
- End of boring at 12. O1.

-

- -

— -

i • • ~--
:—. -

— -

— -|

__

• Subaitted for VOC analysis
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.d_l_
0380



GROUNDWATER
TECHNOLOGY

Random Boring Number RB-9

Location

Data Oril

r.o.c'
Scraan: (

Cailr»9: C

Drilling C

OrUlar .
•BMâ M

±

1
- 1-
- 2-
- 3-

- 4-
- 5-

- 6-

• 7-

- 8-

- 9'
-10-

•11"
-12-

-14-

-15-

-16-
-17-

-18-
-19-

-20-

"21"
-22-
-23-
-24-

•2S-

b:

ILI

El«yai

>ta.

ompi
31

[ira.n.Ll

kfiVt^J

«0n Ji/t

NJ*

ny v

m R

N

_ __ Total O*PI»

_ — _ waiar L«VC)

.Ji/A «.
I.Mathes «

Own«i

Pioiact

oi Hole

. imuai _

Qppraj i

N«mDe, -402Z142-92_0_7

5.0' •>* .,,« N/R

N/A siois.io _N/A __.

ength __ N/ A _ _ lyoe ___aiL.A__ _.__ .

i ASSOC.

esler

1

I

i!
N/

i

A

X
a:

N/R

^

^

Y«

4

10

t

!S

1!
(A Z

S-1*

V
S-2*

S-3

S-4

Loopy

j

|
3

8
li
SI
5*-° ?•••'&'

tt

IS
i|S»

- . -

Memoo Hollow Stem Auger
Rita Boje

Drilling Log
Shaicn Map . T

.1 1 1 M 1 i M 1 M i | | 1 j | | \ j | j-T^

of̂ £Ebni'
NO..I started 1020

ended 1215

0«fCfipiion/Soil Clatsiiicaiion
(Color. T«itui«. Slrueturotl

BALLAST (large limestone aggregate)

Yellowish Brown, (10YR5/4), med.-fine SAND with
some ballast from above and trace fine gravel,
appeared stained with black material, fairy well
sorted, texture gradually gets coarser at 4.0'-6.0',
moist from 2.0' -5.0', wet at 5.0'.

Black to Very Dark Brown, (10YR2/1-2/2) med.-crs.
SAND, trace fine gravel, poorly sorted, wet color
changes to Yellowish Brown, (10YR5/6) at 9.0'.

Yellowish Brown (10YR5/6) crs. SAND AND GRAVEL,
poorly sorted, poor recovery, wet.

Grayish Brown, (10YR5/2) CLAY, very stiff, wet.

End of boring at 18.0'.

* Submitted for Priority Pollutants and metals
analysis.
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GROUNDWATER
TECHNOLOGY

R
fiutft CMTlll II

c—

indoa BorifwjNumbcr _aBilD__
o,̂ -, Conrail

E1khartL IN ^ ,̂N««^ 402-142-9207

. . 9/fl1 /DQ . . . ~ > u_. 26.0' rs. ._.... 8

r.o.c ««•-•«•" -N -̂ — W.I,.L«-«
N/A

M«-. _.^Q' ,,ft(l __Ny_R „.

N/A |>.-01B N/A ,roe N/A

.„ J.Hathes * Assoc-vjtawiMiifuMi Hollow Stem Auger

n,^ J1« Resler Lao(tv Rita Bo je

I

- 1-

- 2-
- 3-
- 4-

- 5-

- 6-

- 7-

- 8-

- 9~
-10-

"11"
-12-

-43-
-14-

-15-

-16-

-17-

-18-
-19-

-20-

•21"
-22-
-23-
-24-

ii
«>

i

rA

€»-
X
oe

N/R

No

Y

I

es

•i

)

\
|

II

s-i-
^7

S-2*

S-3

i

v Oi«cnoiiO«tfS<
« 1C Blot. TaaiHi

5yo»8 BALLAST (large liaestone
(fefel staining on it).

Drilling Log

Illll Illl7**** bri, i 1 , 1 1 ,
I'MII 1 1 liiiiini Ml III III 1 II

iiiirjiiiiiiiiiaiiiiKJiiiiin

te-\e *••" 4

"•"• started 1520
ended 1750

-.s^ ,̂

aggregate with dark

;•£?• Yellowish Brown. (10YR5/4) crs. SAND AND GRAVEL,
•*/-£ poorly sorted, moist.

V&& Light Yellowish Brown. (10YR6/4) crs. SAND, trace
?:£-'£• gravel, somewhat poorly sorted, wet at 4.0'.

&»Y:. Yellowish Brown, (10YR5/4) crs. SAND AND GRAVEL.
r.'-'Wi poorly sorted with trace of Strong Brown (7.5YR5/6)
T?-"**: clay nodules present, wet.

fc&£

^^ Yellowish Brown. (10YRS/4) crs. SAND, poorly sorted.
**vV:»* grading to a fine sand at 11.0* which is well
i-v^-il sorted and wet.

**. ":"•." f?

4t."*:i
"?i#Vi"

»V? Yellowish Brown (10YR5/4) crs. SAND AND GRAVEL.
"•£9°̂  poorly sorted, wet.

End of boring at 26.0'.

o>ieoi«« *Sutvritted for Priority 5ollutants and Metals analysis. page
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TIE GROUNDWATER
-TT* TECHNOLOGY
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tori ng Number RB-11
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_ _ Sloi S.I a N/A.

M/A M/A U /A

31m Resler

i
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'

/A

r

X
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N/R

No

I
Y

\

es

!!

S-1*

S-2*

S-3

Drilling

Loo by

G
ra
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 L
og

ST

II
*™ • • • ™

£&

r • '.*:

V>v':;A

•'.*•/•::

Rita Boje

Drilling Log
3Mlcr> Map

'T ' J LL1 ' '

UN III II
II 'til I 1 1

**»-»!.

A
"•»•• started 1240

ended 1505

OttcriplierVSoil CUstilieaiien
(Color. Ttilurt. StruCluroil

BALLAST (large limestone aggregate).

Yellowish Brown (10YR5/8) med.-fine SAND with trace
gravel, some ballast from above with black staining
near the top, well sorted, color changes to Brownish
Yellow (10YR6/6) at 4.0', moist down to 6.58', then
wet .

Yellowish Brown (10YR5/6) crs. SAND AND GRAVEL,
poorly sorted, color changes to Brown (10YR5/3) at
12. 0', wet.

Gray (10YR6/1), fine SAND, with trace gravel,
densely packed, well sorted, wet.

End of boring at 26.0'.
021001*4 Submitted for VOC analysis Page of



GROUNDWATER
TECHNOLOGY

Randoa Boring^ umber RB-12 Drilling Log
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3fli Resler

rE1 Conrail
^rto_ ^ A9_o^n7

MyMf^4>> ^L/C l^j^ 7CU'

2a-o- o.,««... a-

_ "/A Slo, Sll. N/A

1

p--^rQ i

»/*._ .. .TO. ._ NZA.

ueinoa Hollow Stem Auge.r

Rita Boje _

i

1

<

I/A

X
oc

N/R
1

i
Yl

i

10

>S

ii
S-1*

3.

S-2*

S-3

b-*

5-5

I
d

m̂*,mt '.. -\

S?k*

i
fcflB^y§i

£i::T

^

^

-

ill ill ilTTfi frfi run j i i i<l M II | H 1 1 1 M U 1 1 Ml| | J J

-N-i

"•'•• started 0805
ended 1000

-srsrî -r
BALLAST (large liaestone aggregate).

Yellowish Brown (1-YR5/6). aed. -fine SAND, some
ballast fro« above well to very well sorted, mist.

Gray MOYR6/1). ned.-crs. SAND with sow gravel,
poorly sorted, wet at 7.0*. poor recovery.

Dark Yellowish Brown (10Y
sand, poorly sorted, grad

_ (10YR5/4) wed. -crs. SAH
i sorted, wet.

Yellowish Brown (10YR5/4)
sorted, gravel sea* fro*

R4/4), crs. GRAVEL with SOM
ing to Yellowish Brown
D with soae gravel . poorly

. aed. to crs. SAND, well
10.5' to 11.0'. wet.

Brown (10YR5/3). •ed.-flne SAND with a silt seam
-j fro* 14.5' to 15.0'. well sorted, wet.

Brown (10YR5/3), fine sand LOAN, with trace of
fine gravel, stiff, slight unidentifiable odor at
16.0'. wet.

End of boring at 20.0*.

• Sutwitted for VOC analysis.
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5 GROUNDWATE
• TECHNOLOGY
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R
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QQnrall Sh«er,M.». . ^
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tn ni on fl»»i it ^__^ZLI viL . Oiameioi .. _ B_ . v*T 1
4.0' v..f N/R A "— L^^ ft*

N/A __ __ ,,0,su. N/A 1 jS^Zf̂ -*" "*
•t\l • J^ *̂* **-%<•M /4 W /A M /A mJ^ •**•*»

«y JJSl
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1

^A

thes & Assoc
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N/R

i
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Yes

1°
Y

i
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>

021O01«4

11

S-1*

17

<U7*

S-3

C'dling

L«oby

I

it
• "^ .' '" V

.'•%• •"."."•

• * " • ' ~*

J. ;»"."j*

—••'.". f

*£••$

M.,hoo Hollow Stem Auger "•'•• started: 1150
Rita Bqje ended : 140°

(Celof. T«>lur«. Structural)

BALLAST (large limestone aggregate)

Pale Brown (10YR6/3) changing to Brown (10YR5/3),
med.-flne SAND, trace of fine gravel from 4.0'-
610', some Iron staining from 2.0'-4.0', well
sorted, moist down to 4.0', wet thereafter. Color
changes to Dark Gray (5Y4/1) at 16.0'.

IBema Gray (10YR5/1). loamy, crs. SAND, trace oravel.

-

poorly sorted, wet.

End of Boring at 20.0'.

* Submitted for VOC analysis
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1 Kl GROUNDWATER
"Tfl TECHNOLOGY

pa,vtn. Borino N,,mhrr »H-14 ( ( ( Arming Log

-M ,̂ ITkhart. IN »^C,»V..K. 402-14Z-9Z07 ' ' •-ML*,' '^J-
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•
6

'•tti?Z Dark Rrnwn (10YR3/3). sandy LOAM with organic

^T • • "^
• *.

| ••. - - ^

'i'.v-'ij Brownish Yellow (10YR6/6) fine SAND, trace fine
;•--." • - - . • ' gravel, well sorted, coarse sand and gravel seams

; r---'f from 9 .0 - -9 .5 1 ; IS.S'-ie.O1; ana IT.S'-IB.S1, moist
V ^ - ^ down ta 6.0', wet thereafter.

S-2* -- .
*•".•-••"
T.'-' •"••"*"
," "' --••

?:?»?•

-'. '» - '
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*• -*. * •*•
»• . .- :'•

— ".""f r*
•̂.-.'•:'-
•-. f -— -- • .f

» • • .
•* :--'r-
L?^£^a

P^?*+*'• k '-

*V^lyv&
''ti>-.':\;*

• ! •--.:.'.«.

End of Boring at ?0.0'.
— —

'

- - * Submitted for VOC Analysis

Pagt ol

0386



R ira GROUNDWATER
HHr1 TECHNOLOGY
_Ji—I!—I
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X
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4
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i

H
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Loooy

1
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*••#

•'-V/V
f-:f'f:

* 9 "••• * • • %•
i *•'? •

-

uemod Hoi l.ow. Stem, Auger _ .

Rita Bole

•tf*t»i**t* MwyT".,. .,,nnjlf
•«*•«.

Tt*5^ 'S f

I
M

No«" started: 1500
ended : 1630

Ottcr>pi»o<vSo<l Cltssilictiion
iCeloi. T*ituc«. SUuciur*!)

Dark Brown (10YR3/3) grading to Yellowish Brown
(10YR5/8), med. SAND, well sorted, with trace
organic material and gravel, moist.

Pale Brown (10YR6/3), med. -fine SAND with some
gravel seams in it that are well to poorly sorted,
a 4-inch clayey gravel was at 4.0'-4.33', the
lower portion, well sorted and moist.

Yellowish Brown (10YR5/
packed from lO.O'-IO.S'
SAND AND GRAVEL from 10
to a fine SAND, well so

6). loamy SAND, densely
, abrupt change to crs.
.5' -11.0' then abrupt change
rted, wet at 10.0'.

Yellowish Brown (10YR5/6), crs. SAND AND GRAVEL,
poorly sorted, and wet throughout.

End of Boring at 20.0*.

* Submitted for Priority Pollutant Analysis
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GROUNDWATER
TECHNOLOGY

BorlnQNumber RB-16 . Drilling Log
f̂ q Corn-ail II o—,.
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I
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X
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!!
^.i«
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S

{
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** "." "»*

•• \j^^*
* " ĉ nD

J>S

J'.'-V-jr

7** vJ*'

- -

iColOr. T«ihir«. Strwciur«s|

Dark Brown (10YR4/3), SAND AND FILL MATERIAL, wood
chips, trace gravel, plant roots, poorly sorted,
•oist.

Dark Yellowish Brown (10YR4/6) gradually changing
to Yellowish Brown (10YRS/6). fine SAND, some iron
staining, well sorted, aoist.

Brownish Yellow (10YR6/6). SAND AND GRAVEL, iron
staining fro» 10.0'-12.0'. poorly sorted, moist.

Yellowish Brown (10YRS/6). «ed.-crs. SAND, trace
gravel fro* 14.0'-16.0'. fine SAND from 16.0'-
18. 0', fairly well sorted, wet throughout.

Yellowish Brown (lOYRb/oj. ?*W im bKAVtt. pooriy
| sorted , wet .

End of Boring at 20.0'.

• Submitted for VOC analysis
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GROUNDWATER
TECHNOLOGY
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M«mod Hollow Stem Auger MOUI started: 0850
... D . ended : 1045Rita Bpje

Oiscrioiien/Soil Classi'icaiion
(Color. T«iiur«. Slructurotl

Black (10YR2/1), SAND AND FILL MATERIAL, wood
chips, and gravel.

Olive Brown (2.5Y4/4) changing sharply to Yellowisf
Brown (10YR5/6) at 8.0', flne-med. SAND, grading
to crs. SAND at 17.5', trace gravel between 8.01-
10.0', iron staining from 12.0'-14.0', fairly
well sorted, moist down to 15.0', wet therafter.

End of Boring at 20.0' .

* Submitted for Priority Pollutant analysis
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GROUNDWATER
TECHNOLOGY
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Boring Number B1-1
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"" — "•". ^

*;::'V^

-• •*. *. * .
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J • " . *

"."""."• •

"" "-"-»•"•

V---;".-^
•».".'. "^

••*'• *•"*.

* ** **• »
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OitcnviiOArSa* O»M*«e«««e»»
lCol»r. T«ilvfft. Sl'IfCtlKMI

Black cinders and fine sand

Yellowish Brown (10YR5/4) changing gradually to
Brown (10YRS/3). aed. -fine SAND, with trace med.-
fine gravel, trace iron staining at 2.0'-4.0',
trace clay at 4.0I-5.0'. a stringer of black coal/
cinders at 3.5'-3.66'. well sorted throughout.
•oist down to 12.0'. wet thereafter.

Brown (10YR5/3), crs. SAW), trace gravel, poorly
sorted, wet.

End of Boring at 20.0'.

• Submitted for VOC analysis
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— HF TECHNOLOGY
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!!

S-1*

V
S-2*

S-3

G
up

hi
c 

Lo
g

H
^
o'o'o-'t
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M«mod Hollow Stem Auger NO... started: 1500

Rita Boje ended : 1635

OttcriptioVSotl CltlSilic«llon
(Color. T«iiur«. Slructurat)

FILL material, black cinders and sand and gravel,
moist.

Dark Brown (10YR3/3), SAND AND SRAVtL, poony
sorted, moist.

Yellowish Brown llOYRb/oj, ciayey ^ANU AMU bxavtu,
"1 poorly sorted, moist.

Light Yellowish Brown (10YR6/4), SAND AND GRAVEL,
some limestone aggregate present between 6.0'-8.0',
very poorly sorted, damp to moist.

Brown (10YR5/3), fine-med. SAND, trace gravel,
with a gravel seam from 12.5' to 13.0', well
sorted, wet after 10.0'.

End of Boring at 20.0'.

* Submitted for VOC analysis
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1 1 KJ GROUNDWATE
fT™r| TECHNOLOGY^

B
f̂ a Cam-ill 11 «

QtH O**M iL\AlW v - — - T*IM 0*«W> o* M«I«

R

iased Area 1:
arino Numb.r B1-3 Drillin0 Log

Conra i 1 $*•«•. ̂ ., ££Z£Z?££T*m
««.•.. 402-142-9207 us. 33

11.5' '4 n.. N/R_ _ .," -.•.- • J

•/A ,.̂ .fc N/A sw,,«.,. N/A j*| , j , , i T[ , | | |*| , r . ' , ,

M J.Nathes ft ASSOC

!
- 1-
- 2-
- 3-
- 4-
- 5-

- 6-
- 7-
• 8-

• 9-
-10-

•11-
-12-

•13-
-14-

•15-

•17-

•1i-

-20-

"21-
•22-
-2>
-24-

-25-

if
N

1

/A

f

i
Yes
(slight
res

(strong
No

Ves
no

Recover

N

<

D

i

Ot1OOi««

II

S-1*

5-2*

^'
?

i
a

1

"*"•" *. ' \

"" ^"*.TT

r.V*: ~
i."* •"*

i

L4«iNKi Hollow Stem Aug_er "oi« started: 0845
ended : 1030

(Col»r. Ttatar*. Clrwetwf Ml

FILL MATERIAL, black sand, cinders and coarse sand
and gravel, poorly sorted, aoist.

Yellowish Brown (10YR5/4) to Brownish Yellow
(10YR6/6). fine to crs. SAND, well sorted gradually
changing to poorly sorted at 11.0'. trace fine
gravel throughout with soae liaestone aggregate
fro* 5.0'-7.0', woist down to 11. 51. wet thereafter.

- - End of Boring at 21.0'.

* Submitted for VOC analysis
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GROUNDWATE
TECHNOLOGY

rail 11 .

Elkhart, IN

r.o.c *'•»»«
Scrttn: 014,

C«»ino: 0)4.
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Biased Area 1: n,-n--« •
BorinqNumbor B1-4 Drilling Log

CpBC«i^ Sfc.ie*. M.o v^trl-k/LO^LlMio

402-142-9207 rfr-i - f t ^ i 1 i -rr-TTT

ion .U^..w.,.,U.«U«H«.._.Bfc(L
1.24.n,t — Jl/B ^^%JT.J.^ I6!'*

N/A _L .n a l h__ N / A _ _ __.s.o,s,». N/A . T=Ci Ît552^Scrtr-«_ '

"r
m R

N/A N/A

J.Mathes S Assoct,,,,,^
esler

i!
N fK

X
at

N/R

I

Ye

to

S

!1

S-1*

S-2

57
S-3*

Logoy

6
0
1
9
|l|0

t<
0

5 |̂

• • • **••*•

II

If

*•" *• • ^

". » «•*•*

• • t*«* ^

t* * ** fc

-

T— J^/A ry -̂̂ r:
u.ihod Hollow Stem Auger NOI«I started: 1210

RltVioVe ended : 1335

Oticriplion/3oil CUtsHiCtllon
(Colo*. T««lw>t. Sl'uciwi«»)

BALLAST (large limestone aggregate)

Black (10YR2/1), fine SAND and ballast mixed
together from 2.0'-3.0', poorly sorted with an
abrupt change to Yellowish Brown (10YR5/6), fine to
med. SAND at 3.0', well sorted but changing to
poorly sorted with trace of gravel and clay at
5 . 75 ' . moi st throuahout .
Yellowish Brown (10YR5/6), crs. SAND AND GRAVEL,
poorly sorted with a Brown (10YR5/3) gravelly clay
seam from 6.0' to 6.5', moist.

"1
Yellowish Brown (10YR5/6). med. -fine SANU witn some

— gravei, weii to pooriy sorteo, poor recovery, wet
at 8.0'.

Pale Brown (10YR6/3), crs. SAND, with trace of
fine gravel, moderately well sorted, color changing
to Brown (10YR5/3) at 12.0', sand becomes coarser
at 18.0' -20.0' and poorly sorted, wet throughout.

End of Boring at 20.0'

* Submitted for Priority Pollutant Analysis
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| 1 V&l GROUNDWATER
| F TECHNOLOGY

1 • I I Biased Area 1 :
Borinq Number B1-5_

M^M, Conrail II e>~.

teMO««

r.o.c'
SOMicI
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Elkhart. IN r^c(l
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1
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^* ^™^T
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_•*•"/
."•**• "

*." "~. •

i-'-''.
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Mc.itoa Hollow Ste« Auger

Rita Bo|e

Drilling Log
SkBICti Ma» WCtr |M» / lAc«k 1M*0

_4_l__t— I__I__A— l__ l__d__L>_L_^_4.

™T^ ' ' ' _J ' * 1 1 i i i

MOIM started: 1440
ended : 1645

iCiUl. Tcilw*. SttMClHf Ml

BALLAST (large limestone aggregate)

Dark Yellowish Brown (10YR3/4), med. SAND mixed with
ballast from 2.0'-2.5I then abrupt chance to
Yellowish Brown (10Yr5/6). «ed. SAND, well sorted
with trace gravel, color changes to Light Yellowish
Brown (10YR6/4) at B.O1, moist throughout.

Brown (10YRS/3). aed. SAND, with trace gravel,
poorly sorted, wet at 10. O1 - poor recovery from
10.0'-13.0', NOTE: when the split- spoon was
placed inside the auger at 10.0'. it readily dropped
to 13.0' as if a void in the subsurface was present.
No sample was obtained.

Brown (10YR6/3). fine SAND, no gravel, well sorted
fro* 15.0' -18.0' then gradually changing to a
coarse sand and gravel, poorly sorted, wet
throughout .

End of Boring at 20.0*.

* Submitted for VOC Analysis
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±H GROUNDWATE
TECHNOLOGY

»•!•« Conrail II
loetiion

E
Own«i

Elkhart, IN fllumel

lad 2/8/89 T

T.O.C Clivaiton

C»f ing: OIL
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Biased Area 1 :
lorlng Number 81-6 Drilling Log
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Wu«M, 402-142-9207 i.l 1 \ 1 1 1 1 I 1 I 1 | I

r 8" g^TV ' Li

10.0 •**.... N/R *^^^ — • — » — • — FI*™T fti L

Jw ,.. «/A_ __.. -r«s^^^e^^
N/A _LM01n _ N/A_ _ tvoe _ N/A _ N • -̂ -̂|
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Resjer Uoooy
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S-1*
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S-3

C
'tp

h
ic

 l
o
g

ifl
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L'-V/.l
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-

M.mod Hollow Stem Augjer "««•» started: 0830

R1ta Bole ended : 1235

Oticrioliori/Soil CUltilicatlon
iCotot. T««lu«t. Structure!)

BALLAST (large limestone aggregate)

Dark grayish Brown (10YR4/2), med. SAND mixed with
Ballast from above from 2.0'-3.0', then abrupt
color change to Yellowish Brown (10YR5/6), at 4.0 ',
relatively well sorted, trace gravel, frozen to
mo1 st .

Brown (10YR4/3). med. SAND AND GRAVEL with a clayey
seam from 6.0'-6.5', poorly sorted, very moist.

Yellowish Brown (10YR5/6), med. SAND with some
gravel, well to poorly sorted, moist down to 10.0',
wet, thereafter.

LJ Gray (10YR6/1), CLAY, wet.

End of Boring at 20. O1.

* Submitted for Priority Pollutant Analysis
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GROUNDWATER
TECHNOLOGY

Biased Area 1
Boringrg umber 81 -7 Drilling tog

Com-fil II -_,. Conrail $*.«:« M.O viUTt»M»ru>c«..*MD

._„ ,».,„., 1 < 1 1 1 f f 1 1 1 • 1 •
Uou^JlkhjrtwJ" ft^e-N^tte, 402-J42-JJ207 ^^^^JtbEttor-TTt-̂ .
"-"" ""*" — "*" " ™ — ^ feu fii *Ac.g î_ ^^^^^T^™^J^X-J|I

OM«O««M .i£5/fi2«. T«ui o«w« * MOM iQJU. o.»-"ei»« __§ ! v z2£__*o»D~~~~~ ' —
. n/n ^ , i uw,.ji B -n > T« t.n M'R "^^ i5»rv*S=r̂ -v— T^ ~~~r.o«c *"**1*11 — — — — — — v — -- • — — — - ***k tr«i» **~ >*^L , «

^ HA^KA* ft Accn/* ^. . i4nll/^^ ^^AM AiiflAF NOIAft C'frAf-^A/l HQ^H
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ICOIM. T«tl«r«. SUwCIWMI

— I Dark Yellowish Brown (10YR3/4), loamy SAND, with
1 leaves, twigs and plant roots present, moist.

Yellowish Brown UOYR5/BJ, •ed.-crs. ^AND.
poorly sorted, trace gravel. «oist.

Yellowish Brown (10YR5/4) wed.-crs. SAND AND
GRAVFL. poorly sorted, gradually getting coarser
downward, bands of iron staining fro* 4.0'-6.0'
and at 11.66', trace of organic black sand
between 8.0'-10.0', aoist down to 8.0', wet
thereafter.

_nd of boring at 20.0'.

• Submitted for VOC analysis.
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GROUNDWATER
TECHNOLOGY

Biased Area 1:
Boring Number Bl-8 Drilling Log
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• , .ffV>l«

-

-

-

-

-

— • -

SMien Map UJtsrc MO OF Loc*.f*ftO

^̂ -̂ 3^113^—---

. « t">f ' * • h
Nel" started 1300

ended 1530

Otscriolion/Soil Cl*ssi<ic»lion
(Cole*. Tttlur*. SlruCtur*!)

Dark Yellowish Brown (10YR3/4) loamy SAND with
^ twigs, leaves, plant roots, noist.

Yellowish Brown (10YR5/6) fine SAND with some
-. or/wpl WP! 1 sorted rnoist.

Dark Yellowish Brown (10YR4/6) crs. SAND AND GRAVEL,
poorly sorted, with a Light Yellowish Brown
(10YR6/4) fine-crs. sand . poorly sorted from 6.0'-
8.0'. Moist down to 8.5'. wet thereafter. Small
lenses of fine, well sorted sand between 17.5' to
20. O1.

End of boring at 20.0'.

* Submitted for VOC analysis
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GROUNDWATER
TECHNOLOGY

Biased Area 1
Borina Number B1-9 bulling LOg

~. Conrail II
Elkhart. IN

o-.,

t n 4 /BO
BM> O**** **~Trji? — — — — '*••• O**** •• Halt
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.. __.s...s,,. JI/A •*•« ~^^T' t

N/A T.« M/A ^^«

^^w^u.moo HQUpw._Sjtei_AjiQei:- N*M started 1555/0813
Rita Rnio en<Jed 1810/0925Laab. Kl.H OQJe
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(Co«M. Tactata. Slruciur ••!

Dark Yellowish Brown (10YR4/4). loamy SAND with
~~| trace gravel and organic material. «oist.

Ytuowisn Brown nOYRb/b) fine SAND, trace gravel.
~| poorly sorted, moist.

Brownish Yellow (10YR6/6). crs. SAND AND GRAVEL.
poorly sorted, with a med.-crs. sand sean-. fairly
well sorted from 13.0' -14.0'. and a sandy loam
from 19.75'-20.0' . damp to moist down to 8.51 , wet
thereafter.

Not sampled.

Brownish Yellow (10YR6/6). crs. SAND with .gravel .
fairly well sorted, wet.
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fct
Project

location

Dale t>r.l
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Screen: 1
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. initial .

f

:R
Biased Area 1:

Jorina Number 81*9 _ Drilling Log
^gnrajl sk«ei«Mto

Numw. 4_0.2-14 .̂-SaQ7_

~ f l*"_" '~B See Previous Page
_— y*3.- 24-hri Jjt.'J.- —— _- . .

'/A sioiS'io N/A
N/A ..^ N/A TV». N/A

omoany 5 ̂ Stl6.5. * AS^2? Or.ll.ng

_0im Res.ler_ __ . Loo bv

|
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•

5> z

j

J
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r. '.*•:;
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Method HoJiQw_Stem_Ayge_r__ Nol° started 1555/0815

Description/Sort Classification
(Color. Teilure. Structure*)

Not sampled.

Brownish Yellow (10YR6/6), crs. SAND ,- with gravel,
fairly well sorted, wet.

Not sampled.

Brownish Yellow (10YR6/6), crs. SAND, with gravel,
fairly well sorted, wet.

Not sampled.

Brownish Yellow (10YR6/6), crs. SAND, with gravel,
— if airly well sorted, wet.

End of boring at 40.0'.

* Submitted for Priority Pollutants and Metals
analysis.
S-3d was taken as a duplicate sample.
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GROUNDWATER
TECHNOLOGY

Biased Area 2:
Boring Number B2-1 Drilling Log

..G9Ktti.ll o—* __-Co_nraij
,_1N. "—-N-.5., 4Q2-U2-9207,. «••

T.O.
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__. **•!•! l.«̂ «L HXHl 9vAI. J« ««l U^*__—.

Ote. __JL .̂..m.,T. L««fll> .!!{*_ SIM $i|* _^*_ .

.JI/JL i««o«* UM. ITM .__H/4
MI« JJl9XtN5.l.AJ2ftC-0'*^M.iKM HQllĵ .̂ tfi.AHgfir.

m^^ Jpb.̂ Lewi s _^_ _, i
started: 1055
ended : 1210

1 O«tcnpiie«i/S«i CU»«il<«lion
(C«ler. T

1
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14-

15-

16-
17-

18-
19-

20-

2r
22-
23-
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25-

18-

N/A M/R

wO S-1
0*

Black (10YR2/1). LOAMY SAND >ixed with gravel,
wood chips, plant roots, hit an old RR tie from
0.5--1.01 (drilled thru it), poorly sorted, moist.
Yeiiowish Brown (iuTie>/oi. MO. ^AMD graoing 10
a firm SANDY LOAM, strong creosote odor, black
staining throughout, fairly well sorted, aolst.

S-3
5?-:->!-S
v/-.:-u--
:

Brown (10YR3/3), CLAYEY SAND AND GRAVEL.
sligM creosote odor present, pocrly sorted, aoist.

Grayish Brown (2.5Y5/2), fine-crs. SANO, trace
gravel from 7.0'-8.5', well to poorly sorted,
•wist down to 9.0', wet thereafter.

Yes

Gray (10YR5/1). crs. SAND AND GKAVEL, large
S-* fe*^ cl*y chunk at 15.58', poorly sorted, wet.

Gray (10YR5/1), fine SAND, well sorted, wet.

Gray (10YR5/1)- CLAY>

End of Boring at 21.0'

* Submitted for VOC analysis
** Subaitted for Priority Pollutant analysis
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TECHNOLOGY
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iiased Area 2:
Boring N umber.i B2-2 _

Conrail

Number 402-142-9207

20.01. O.,me,e, 8"_

6.0' j,.,,̂  N/R

Method Hollow Stem Auger

Rita Boje

Drilling Log
SMICnMtp MAuJ-UMCTftMU

,f» ' ' . ' • 1 1 M

!C2̂ i-
Noitt started: 1410

ended : 1 550

OetCriOliorVSoil CltiSi'icllion
(Color. Ttiluit. Slructur««)

BALLAST (large limestone aggregate).

Dark Brown (10YR3/3), med.-fine SAND, gradually
getting coarser at 6.0'. trace of fine gravel from
e.O'-S.O1. fairly well sorted, moist down to 6.0',
wet thereafter.

Yellowish Brown (10YR5/4), CLAYEY SANP AND GRAVEL,
poorly sorted, wet.

Gray (10YR5/1), fine SAND with gradual change to
a SANDY LOAM, well sorted, wet.

Gray (10YR5/1), SANDY LOAM, well sorted, compact,
with some clay present, wet.

End of Boring at 20. O1,

* Submitted for VOC analysis
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GROUNDWATER
TECHNOLOGY

Biased Area 2:
Boring Number B2-3^ Drilling Log
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••"*.•.;"*•»

^ ̂  m . V -t.favt

,..,._ Hollow Stem Auger NM«» started: 1610
ended : 1735

Rita Boie

iCetot. T*Biwfc Slruciutasl

Brown (10YP5/3), aed. SAND, alxed with gravel and
cinrtrrs, poorly sorted, aoist.

Split spoon hit an old burled RR tie. augered this
segnent to we the tie-no saaple collected.

Light Brownish Gray (10YR6/2) gradually changing to
Yellowish Brown (10YR5/4). crs. SAND with fine SAND
layers at 5.0' -7.0' and 13.0'-16.5'. trace gravel
between 9.0'-11.0'. well to poorly sorted, moist
down to 9.0'. wet thereafter.

I Gray (10YR5/1). CLAY. wet.

End of Boring at 17.0'.

• Sub-it ted fo- VOC analysis

O2iOO««« Page _ L_ of —
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I! IfVI GROUNDWATER
HHr1 TECHNOLOGY
—(L.J—I Biased Area 2: _. M

Number ,__B2 -4 Drilling Log

ucinon "Hurt, IN ..fllt 402-142-9207 «11 L' l i l
O /*i 4 /OQ 9O O* R" eaV%*f .^y amt*«U jff1

Oftia Orill«d £/£. i /Qy Toial Deolft o' Mole tv.u Diameter w *+ if w "* ^ ^^

X.O.C Clfwtnon _ JjC'L—.- w«i*' t«»ei. initial .

Screen: Ola. N^A t engih _ _«.M/£—

7.0' 2,-n,! N/R +/ • J&.>*
I tt •• 3 j&

M/4 1 % ^̂ U<4TMM1M

M/A W/4 i M/A * N»M ~. t~f~ >»««M« «»«in

Oraiino Company JJl3it!ejs ft A^^QQ «f ,ii,nB Memod HfllJ-OW-StelP-AHSer _ Nolt* started: 0845
_., Bob L e w i s " Lonbv ____Ri ta_B?je e n d e d : 1040

f

I
- 1-

2
- 3-

- 4-

- 5-

- 6-

"" 7"

- 8

- 9-
-10-

"11"
-12-

-13-
-14-

-15-

-16-

-17-

-18-
-19-
- ?ft-C\l

"21-
-22-
-23-

-24-

-25-

1
i
i!
N/A

X
o:

N0

Yes

ii
S-1*

v
S-2*

9
G

ra
ph

ic
 L

••**•"<•
•'.*•! j" •

T- ' •" '. T

••••.' i^*

:£•••>
T/jVr

* "I "r«" *•

*" : r
r-I'vr

.* • •* * ••

r-'.'Vv
-:••'.".•»

£y
iyi;>r

T :̂-;̂
".*'.'—
^•..'/xi
:-.\t'.'*
».• • .'1 .

-

-

-

-

_

Oescnpiion/Soll Cl»*iifie»iion
(Color. Tetlure. Slfuciuie*)

Black (10YR2/1), gradually changing to Dark
Yellowish Brown (10YR4/4), med. SAND, some gravel,

" wel 1 sorted , moi st .

"

Yellowish Brown (10YR5/6) to Brownish Yellow
(10YR6/6), flne-med. SAND, trace gravel from 4.0'-
6.0', well sorted, moist down to 7.0', wet
thereafter.

End of Boring at 20.0'.

* Submitted for VOC analysis

021O014* 1 o( __

0403'



GROUNDWATER
TECHNOLOGY

Conrail
I"

Biased Area 2:
Boring Niimhri B2-5

Conrail

N.**«, 402-J 51-.92P!
TO 0' fl "

Drilling Log

T.O.

J&. . (.•«•<* _*/*.
o**>ti

. Slot $•!• _.

lr(X ?___•• • —

HQ LLow _5t«a _*MflfiC.
LLewls L^B, Mta.BoJe

started: 1100

: 121°

i
I

u i-
- 2"
- 3-

- 4-

- 5«

- 6'
- 7'
u ••
- 9.

-10-

IT
-12-

-14-

•16-
17-

-19-

21

23-
24-
2S-

N/A o S-1

Oark Brown {10YR5/3) gradually changing to Grayish
Brown (10YR5/2). «ed.-crs. SANO. trace gravel
between 0.0'-2.0' and 12.0'-14.0§. «oist down to
8.0', wet thereafter.

Yes
S-2<

Gray (10YR5/1), fine SANOY LOAN, well sorted, wet.

S-3 i?*RÔ r*

Gray (10YRS/1), SANO AND GRAVEL, poorly sorted.
wet.

End of Boring at 20.0'.

_ ., * Sutaitted for Priority Pollutant analysis

- -

Page. of.
0404



I i

GROUNDWATER
TECHNOLOGY

Biased Area 2:
Boring Number B2-6

Numbe, . .-

Data 0»ned .̂ ^17/§?._-. Total Oepiti oi NO»« JliP_. o«am«te« --- £_

_H^ __ *»•«•• tt»ei. Initial __§iPJ- 2«-i»»t.

...If/* _____ . Sw S«io

T.O.C

Screen: Ola. _ ___ -L ___ Lengih

Ca*iAO.: Oik. . ___ i!£̂ .-.. Length „

company 3 jMathes. & .Assoc

/*

Mtt«od Hoi l_ow. Stegt Auger _ _

O2lOOt««

Drilling Log
Sh*ien Map

»l-«.

started:
ended :

1640
1730

fb.

!
^ 4l ^

" 1

- 2~b

- 3-

- 4-

- 5-
^ ^ e^6

" 7"

- 8-

- 9-
-10-

"11"
-12-

-13-
— 1 A«.- 14 —

» 4 C«-1 D

-16-

-17-

-18-
-19-

-20-
a» ft. A eai

21
-22-
-23-

-24-

-25-

-26-

I

N

1

|
i

I
/A

1

y _.Ye

&
CK

y

Mo

•

s

• k
||

II

S-1*

S-2*

1 e o I5-3

3
y

1
o

$$£.»;.' <X.
&ftf:g

^T^^^B

!*•". :-.'•'?*'

iv.'-:*1

• •" •" *. '•••

T-'V;:-̂
/•//v*
•". ".!*." *
^••'.%-T
.••.•-«*•:
i:- •••.*^p , •
*• : ** »?•*
v:;-;:«
rr'v^Vtf
* " * •" " •"•*
— ' • { » *^
• *• • *

fe:^

••*„• • " *•

•"•"••"•" *7.5 u*"7
rfCpa

-
M M

"

-

•» *M

-

-

-

-

— -

Oetcnpiion/Soii CUtsi'icaiien
(Color. Teilure. Suuciures)

Black (10YR2/1), fine SAND AND GRAVEL, well sorted,

hmoi st .

Yallnwich Rrnwin finYD^/fi^ nrarlnallv rh^nalnd tn• cl luvii^ii pi wwn \ ivii«^/v/ «|i ouuai ij viiaii^f>ii>| ivu

Brown (10YR5/3), med.-fine SAND, well sorted, trace
gravel from 6.0'-8.0', color changes to Gray
(10YR5/1) between 6.0'-8.0', moist down to 6.0',
wet thereafter.

^^_ PM... /4AVDC/4 ) f^l AV I^A^

1^~ Gray UOTRD/I;, LLAT, wet.

End of Soring at 14.0'.

* Submitted for VOC analysis



GROUNDWATER
TECHNOLOGY

Biased Area 2:
Boring Number B2-7

tonrall JJ o—• _-.59n.r_all
^^ClkhartjJN ^^^ »„„, . .fp2-JfIi{2?f

Js/iLJS TW* 0»W» •• ••••• ^-P. 1 - O..«et«. .. __8T

Drilling Log

Wa J/A-. j»y* N/A

••Mi

I

j)4MaJthe.s ^.AsjiOCof^Mff
Resler Rita Boje

•V^o •!•• I
-M-

* started: 1540
ended : 1630

? iCotof. T«ml«*«. SUwCiwrasi

• 2'
• 3-
• 4-
• 5-

6'

• 7'
8-

9'
10-

1T
12«

-14-

-15-

-16-
-17-

"18"
-19-

-20-

21
-22"
-23-
r24-
-2Sr

N/A N/R

. BALLAST (large limestone aggregate mixed with Black
0^. sand. Borehole appears to be located in an old
'c.y* tank excavation. No natural Material was encounterec
i°o/l until 19.0').

Yes
S-1* Gray (10VR6/1). a AY with dlesel odor. wet.

h

End of Boring at 21.0'.

* Submitted for VOC analysis

P»geJ ol. 1

0406



— .-.

-rff
GROUNDWATER
TECHNOLOGY

Biased Area 2:
B

uoc»it<>« Elkhart, IN r>>oi«ci

0*i« 0'<»fd

r.o. <:*'•*•
Ser««n: Ola.

Ca»lno: Oil

Drilling Compi

O'Mltr _i

|

- 1-

- 2-

- 3-

- 4-

- 5-

- 6"

- 7-

- 8-

- 9~

-10-

"11"
-12-

-.13-
-14-

-15-

-16-

-17-

-18-
-19-

-20-

"21"
-22"
-23-

-24-

-25-

r26-

2^1_7^89_>p _ _ TOUI o«0n<

ion _ _'vJ\-— WJI«« Ucvcl

N/A , -J<— ,K

Of HOIO

or-jng Number B2-8
C,onra.i 1

Numoe. 402-142-9207

16.0' O.on.r.0. 8"

1Q.O ' ,,.„„ N/R

"' Slot SUB '

N/A N/A N/A

ny 3 iMflth£5- & A5iQC..O"Hino

il
i

,

V

.,,00...

A

C"
X
Cf.

N/R

No

1 •

Yes

!i

S-1*

S-2
Compo-
site
down
to 12'

S-3*

S-4

G
ra

ph
ic

 L
eg

p
ill
• •* * v" •*

^i • »*. ff

• .. f*** •*
*.* • r " •'*.

1 ** •*•* i*

VAvXK-;->•/.v./.
* • i 9*m ̂

-

"t^otf Ho 1 Ifly _ S.̂ PIP_AJ iflpr _ .

_ Jtila. jQJfi.

-fnicf1

•

Nol«l

Drilling Log

"tsr
0

 t • -N-

75~faTi:'^
started: 1430
ended : 1530

Ovtcnoiion/Soil CUmlicallon
(Color. T»alur«. SlruCluros)

BALLAST (limestone gravel for parking area)

Black (10YR2/1), SAND AND GRAVEL, poorly sorted,
moist.

Olive Yellow (2.5Y6/6) gradually changing to Light
Brownish Gray (2.5Y6/2), fine SAND to 10. 0', crs.
SAND thereafter, well sorted, strong diesel odor
to 8.0', wet with diesel fuel from S.O'-IO.O.1. wet
with diesel fuel and water thereafter.

Gray (10YR5/1), CLAY, wet.

End of Boring at 16.0*.

* Submitted for VOC analysis

P«0« ^ of — 1 —
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GROUNDWATER
rT"n TECHNOLOGY
1 i 1 1 Biased Area 2:

<*»« -.fioKtUJU
tm >M- Clkhart. IN

r.o.c««*^*

ctiKr o«*

I
- 1-

- 2-
- 3-
- 4-
- 5-

- 6-

- 7-
- 8-

-10-

•11"
-12-

-13-
-14-

-15-
-16-
-17-

-19-
-20-

-22-
-23-
-24-

E»

i
N

e

JJ/1Z/02.-- T««»I o«^»* •* »••••
|^A N/A «V AIM L«v*l mriftll _

N/A •«a<n

loring Number B2-9
Conrail

Mv-fc., *02- 142-9207

16.0' o»«ei«i 8"
19 r>" M/DJz_-y . 7« «!. _ N/K

N/A ,, . N/A
•a /ft M/A M/A

i»J

/A

J Îtatbes. £.&sjkOco«>»*i«Mcii>M >iQJlox îen.Augej_.
^jlej i*«br Rita B°ie

X
oe
_j
X

N/R

NO

I '

Yes

1 '

M Z

5-1*

S-2
Compo-
site

v

S-3-

S-4

1

w

|
o

*." I •"• "

i
E'!::::v
^fe

-

0*»c^oiie<tfS<
(C«iot. TMHII

4nW

•»-*

**•••(

Drilling Log

**3t A

n •*-« 1
" • -M-

I -^ ftl"1

1 I
<!••«€£••••<•

started: 11 50
ended : 1300

r*.SUwCIwfMI

3ALLAST (large limestone aggregate mixed with fill
sand).

Black MOYR2/1) gradually changing to Yellowish
Brown (10YR5/6). fine SAND, color changing sharply
at 7.0' to Dark Gray (10YR4/1). well sorted, strong
diesel odor throughout, moist.

Dark Gray (10YR4/1). crs. SAND AND GRAVEL, poorly
sorted, wet with diesel fuel fro» lO.O'-tt.O'.
wet with diesel fuel and water from 12.0' down-
ward.

_l Mark Craw HnvB4/1l fin

with diesel and water.
ie SAND, well sorted, wet

Gray MOYR5/11, CLAY. wet.

End of Boring at 16.0*.

* Submitted for Priority Pollutant analysis

P»9« 1— Of _J —
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1 m GROUNDITATER
1 1 1 II TECHNOLOGY. INC. RANOOM DRILLING MC

WELL NUMBER: RMW-1 DRILLING LOG

. .OJECT Conrail II OWNER' Conrail

IOTATIOM- Elkhart. IN PROJECT NO- 402-142-9207

Oat. Drfll** 2/13/89 Total Depth of I*** 20.0' Otam.l*" 8"

TO r B.W.. 737.98 Wot«r L«v*l InHlnl- 10.0' ?4_M«iir.: 12.75'

«™.. ni«. 2" L^oth. 10.0' SIM «,.- 0.010"

r̂ -lpg. nta. 2" Length- 10.92' TW,«. SS

Drftng rv^pany 3. Ma. l;he$ $ As?oc. nriMing kutha* Hollow Stem Auaer

nriur 31m Resler )oa By. Rita Bole

Sketch^ Mop - MK4

M ' '1 M 1 1 ' ' ' ' M L•*•**

-N-

* ' ' \~ LOCAL Y*HO TI».tC»«' Ll ' '

Notes
started: 2/13/89 1700
ended : 2/14/89 1000

2
£

£

J"

- 1 -
n"• U *~

— 1 — i

0

L_ 3 —

— A

5

- 6-
- 7-

- 8-

- 9-
in— 1U —

_ 1 1 _"• 1 1 •"

-12-
-13-
. 1 d _ .

-15-

— 1 A —— ID —
m ^— 17 —

-18-
19-

L.20

i

$

£

'

1

II
<
c

—

^m»

•*

•MB

•••

•Mi

•••

Wfmm

* *

i
i
\
!

4

I
I

.<

*

• .

in

1
Protect
Cover

Cement
Grout

i

Ben ton i
Pellets

— ~\
Silica
Sand

•§.*

S-1*

S o-c.

*

^S-3*

O

1
5

_ —

\_ •"•-'•
«>.'»•• -o

"• *• '." • **•

v*"- :•'."•*

1̂•"** • — ̂ ~

^
rtf.-t.:>'|
?".*%?
^1 T^ * *d

ZAQ^S
.'••o0''*
— '*i°4*t.0*J
». • • .* •

7?-**̂-. »• o*.-

tv-'.v-

•"• '- '•'51

Description/Soil Classification
(Color, Texture, Structures)

Ground Elevation: 736.58

FILL MATERIAL, sand, gravel and cinders, poorly sorted.
an moist, o reac ion

n i. D /«/wni/->\ j r«nn u • iuaric brown VIOYK,}/O), med. SAND changing color to
Yellowish Brown (10YR5/6) at 3.5', fairly well sorted,
moist. No react i o.i to HCL.

Yellowish Brown (10YR5/6), crs. SAND AND GRAVEL with
some clay mixed in it from 5.0'-6.0', and a med. sand
seam at 9.75' to 10.0', very poorly sorted, moist down
to 10.0'. wet thereafter. No reaction to HCL down to
6.0', strong reaction after 6.0'.

Yellowish Brown (10YR5/6), fine-reed. SAND, well sorted,
wet. Strong reaction to HCL.

. t'

.,.

End of Boring at 20.0'.

* Submitted for VOC analysis
Dcteted by EAW Paoe 1 of 1



GROUNDWATER
TECHNOLOGY. INC. RANDOM

WELL NUMBER W-2
DRILLING LOG

f. JCTT. Conrail II DUMP* Conrail f^**" *5T.f "'TK? ,""
iMAim* Elkhart. IN PROJECT NO : 402-142-9207 111111181.111111111111111111
M» ft-Vfir- ?/«6|'B9 T.I.I ft-* .« MJ« 20.0' Otem.,̂  8" J^P / f' • o -̂U^

• ~-- 2*
War L»

Lanelh:.

rt M& 12.0- ?1 .„„,„ 13.68- "*"'*// "̂ '"a'

IU.U1 «a«i a,. 0.010- A r—,

CwtnF IP- 2" L«Mh 10.39' T^ SS -N- *~ *LJ

Mho*mnnr 3-Hathes § Assoc. iv««« y.ihnd Hollow Ste« Auger *•*•* started: 0906
~~^ v • ' . , - . . • " ended : 1 1 33

3\» Resler IM B^ Rita Boje

1

S

!
r— 2 —

- 1 -
0 — •

— 1 —
t ••i

- 3~

- 4-

- 5-
- 6-
-7-

r- 8-
— 9-

-10-
-11-

-12-

-13-
-14-

-15-

-16-

-17-
"18—

r-

£

ii

n

3 !

B* *
•

•^ *•

_ *
••

"- — *!*
*• •"

» ^^ *"

*p-.':

'1 •

I*' ^

J?^

3

Protect
Cover
,^*
'

Ceaent
Grout

|

\
tentonlt
Pellets

Silica
Sand

• | *

!

Natural
Sand
and

: Gravel
'i

H

S-1*

»

I

V— ^W

J;--.-^* • . "•"• -.".
— .'. • • —

."•"-. :"-. .

•̂  :•/:'•»:

T.":/̂

T -•"- •#•

.̂"v.̂

'•'. •""*••!
^^ - • ?^

*;>:V|

*v>.i

Descriptioo/Soi Classification
(Color. Texture. Structures)

Ground Elevation: 739.25

Yellowish Brown (10YR5/6) to Brownish Yellow (10YR6/6),
•ed.-fine SAND, fairly well sorted. Mist.
Mo reaction to HCL.

Yellowish Brown (10YRS/6). SAND AND GRAVEL, poorly
•̂ •"••7 sorted, aoist down to 12.0'. net thereafter.

; " ^*»vi. Strong reaction to HCL below 9.5'.
« °"o"-

\ **** T*-'fVr
j. ;••-*.

•^"'•"^

î'S
:f : »;5J
• .••*••

^^^^^^^ ^^ '-^* ^^

'• fifc*

End of Boring at 20.0'.

~~ * Subaitted for VOC analysis

Paoe 1 of 1
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h
f

LOG

Date

T.O.C

Sere

Cort

OrOllr

Orlle

p| CxROUNDVATER
J.jTiTPHNnTfiaY, T

JFCT- Conrall II
*TION- Elkhart. IN
priti** S/ie/S0.,. Toiai n.pth

- - n«w-! , ,Z*.!*59 Wotar L«v«l.

•«• m« • 2" 1 anath-

>«• Olnr 2" Lmgth:

,c r«mP«ny O.Mathes & Assoc

r Dim Resler

NC' WE./TSU* "HU-, »RILLING LOG
OWNPR- Conrail

PROJECT NO^ 402-142-9207

»f Hala: M20.0' Dlamater: 8"

Initial: 11.5* 34-Hour*: 13.05'

10.0' *M Si,B. 0.010"

9.67' Type, SS

• Drnnn, u.ihod: "ollow Stem Auger

109 Ry Rita Bole

Sketch Mop
MWM A««CW A«AO

f— ii S"-~~ ~ "~ •" — — A •- — «r t-v
Pl MK~ Ve\ t̂

BlHLAffJ^b&

i
t.kr* |

*JIVLI*± j
NotM started: 1520

ended : 1715

l
Jc

a
f

- 2 —

- 1-
_^ A^— o—
— I"

? —

— 1 —

- 5-

- 6-

- 7-

- 8-
. 9-

-10-

— 11 —

-12-

-13-

-14-• s
M» 4 CMM

ID

•M 4 £ ^H16

- 17-
•» « O^BH— 18—

•q-

-20-

J •> ~

|

io

l-n

!
/

—

—
MM

•̂

•M

!•••

^^

HM

ÎW

•••

i

S
-.
v

•

•«
t*

•;

••

*

••* •*•? *

r''*V
*":«$

"o
•z

Protect
Cover
— -*

Cement
Grout
^s*

Bentoni
Pellets

— J

i
Silica
Sand

Natural
Sand

and
Gravel

i— 1

i*||

S-1*

t

It

_ -t
i~C

S-3

o»
o
.J

o

I
0

MM ^™

."'" •'"• -'

T .''*• :"="
mim " -" MB

* * • « •"

. • • . s

"• ^ •* "* *

*•• .'.".'
^» "•"•'• "

TV.'.'.rt
* *.*: *»**",

*• * *

^ ." * • r ! *

r-.'.V'X
••"*••'•..•
-•-.'".•̂
v •'.•'•:•!
J'*S»-r***:*.j
'•*.''X*j
&s''jL••*. .•<

• Q o^^^
~O, V4*Sv

Description /Soil Classification
(Color. Texture. Structures)

Ground Elevation: 739.86

Dark Yellowish Brown (10YR4/6) gradually changing to
Yellowish Brown (10YR5/6), fine-med. SAND, trace gravel,
well sorted to 6.0', poorly sorted thereafter, moist
down to 11.5' and wet thereafter. No reaction to HCL
between 0-3.5' and 4.0'-5.5'. Slight reaction to HCL
between 3.5'-4.0' and 5.5'-lO.O'. Strong reaction to
HCL after 10.0'.

-

Yellowish Brown (10YR5/6), drs. SAND AND GRAVEL.
poorly sorted, wet. Strong reaction to HCL.

End of Boring 20.0'.

* Submitted for VOC analysis
0*t.l.dbyEAW -_A . ..,

n



GROUNDWATBR
TECHNOLOGY. INC. RANDOM

WELL NUMBER JHifc4 DRILUNG LOG
ppnrrr- Conrail II OMNFR- Conrail

IOCAHON. £lkhartr IN PIWkiTCT NO: 402-142-9207
4/4C/OA 9TI n1 B™

TOC Of,' , 74*-67,. 1fct-rl— 1. WH* 14'0' -M-Haur* 14.40'

OrMwj Ceraponj

10.0' ^t fi,.. 0.010-
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Cloasificotion
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1735
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(Color. Texture. Structures)

Ground Elevation: 742.66

Dark Yellowish Brown (10YR4/4) changing to Yellowish
Brown (10YR5/4). fine SAND, well sorted, noist.
No reaction to HCL.

•

Yellowish Brown (10YR5/6). crs. SAND AND GRAVEL, some
clay present between 6.0'-8.0' and 12.0'-14.0'. iron
staining fron 14.0' -16.0'. poorly sorted throughout,
•olst down to 14.0'. wet thereafter. No reaction to
HCL down to 7.0'. Slight reaction to HCL between 7.0'-

**K^ 9.01. Strong reaction to HCL after 9.0'.
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* Submitted for VOC analysis
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rROUNDlfATER
'ECHNOLOGY, INC.

WEll̂ NUMBFR. RMM-5 DRILLING LOG
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Description/Soil Classification
(Color. Texture. Structures)

Ground Elevation: 743.07

BALLAST (large limestone aggregate)

Yellowish Brown (10YR5/3) changing to Dark Gray
(10YR4/1) at 3.5', med. SAND, trace gravel , well to
poorly sorted, moist down to 4.5', wet between 4.5'-
6.0'. No reaction to HCL.

-i Black (10YR2/1), loamy SAND, appears to be like an old
top soil layer, fairly well sorted, wet. No reaction
tn HP.I

Dark Gray (10YR4/1), med.-crs. SAND, trace of fine
gravel between B.O'-IO.O1 and 14.0'-16.0' and a fine
loamy sand seam from 7.0 '-7. 25', well sorted, moist
down to 10.01, wet thereafter. No reaction to HCL
down to 12.0', strong reaction to HCL after 12.0'.

End of Boring at 20.0 '.
* Submitted for Priority' Pollutant analysis
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GROUNDWATER
TECHNOLOGY. INC.

paojECTr Conran II

iftCATMM. Elkhart. IN

RANDOM

WELL KUMBER: JWtL
OWNER:. Conrail
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Description/Soil Qosstficotion
(Color. Texture. Structures)

Ground Elevation: 744.02

BAI I ACT M arriA llaactnnA Jincir̂ njifo 1

Yellowish Brown (10YR5/4) gradually changing to Dark
Grayish Brown (2.5Y5/2), fine-Bed. SAND, trace gravel,
well sorted, aoist down to 5.0*. wet fron 5.0' -6.0'.
Strong reaction to HCL.

Dark Grayish Brown (2.5Y4/2). fine SAND, very compacted,
trace fine gravel, so»e clay near base, wet to very

-.Bolst. Strong reaction to Ha between 6.0'-7.0'. No
reaction to Ha between 7.0' -8.01.

Grayish Brown (2.5Y5/2). Bed. -fine SAND, well sorted.
•01 st fro* B.O'-n.O'. wet thereafter. Color changed
to Light Brownish Gray (10YR6/2) at 12.0'-20.0'.
No reaction to Ha between 8.0'-12.0'. Strong reaction
to Ha after 12.0'.

End of Boring at 20.0'.

* Submitted for VOC analysis.
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EfflGROUNDWATER
INC. RANDOM

WELL NUMBER: .BSyL_
OWNER: Cpnrail

PROJECT NO.:_._4«i-Jj£l9J2I_
Total Depth of Hate 26.0* Diameter! 8"

DRILLING LOG
3JFCT: Conrail II

Elkhart. INLOCATION:.
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Description/Soil Clossificotion
(Color. Texture. Structures)

Ground Elevation: 753.14

Brown (10YR4/3) gradually changing to Yellowish Brown
(10YR5/ft), med.-crs. SAND, trace gravel, some iron
staining and black mottling, fairly well to poorly
sorted, moist to damp. No reaction to HCL.

Yellowish Brown (10YR5/6), CLAYEY SAND AND GRAVEL,
poorly sorted, moist. No reaction to HCL.

Yellowish Brown (10YR5/6), SAND AND GRAVEL, no clay
present, some iron staining, poorly sorted, moist
down to 20.0', wet thereafter. No reaction to HCL
down to 12.75', strong reaction to HCL thereafter.

Drtetotf by CAW Rage 1 of 2
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GROUNDWATER
TECHNOLOGY. INC.

PPftJFCT. Conrail II

inrATinM. Elfchart. IN

BIASED
WELL NUMBER J5tl

Conrail
402-142-9207

DRILLING LOG

PROJECT NO.
8.0'

T.OC 741 .fig Wot* Lr*t. MM- 4.0'

M .̂ 2" L—«. 5.0'
24-Hour* _L39_1
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Mfctf c~*f**r J.Hathes ft Assoc. Qrfttog yt*.̂  Hollow Ste« Auger

Besler Le, By. P1t« ^J6

started: 0950
ended : 1050

Description/Soil Ctoasificotion
(Color. Texture. Structures)

Ground Elevation: 739.54

Black (10YR2/D, loavy SAND with plant foots, fairly
well sorted, aoist. No reaction to HCL.

ay i sh Brown Tnn
sorted, moist. No reaction to HCL.

r ly

Grayish Brown (2.SYS/2). cr$. SAND, trace silt and some
gravel, poorly sorted, aoist down to 4.0', wet
thereafter. No reaction to HCL.

firay (10YR5/1). CLAY, wet. No reaction to HCL down to
6.0'. Strong reaction to HCL after 6.0'.

End of Boring at 9.0'

• Subaitted for VOC analysis

Page 1 of 1



C IBS GROUND WATER
L J-jTErHNOT^frY, T

P JECT: Conrail II

LOCATION: El khart. IN
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Description/Soil Classification
(Color. Texture. Structures)
'

-

Ground Elevation: 744.72

BALLAST (large limestone aggregate)

.
Dark Brown (10YR3/3) gradually changing to Yellowish
Brown (10YR5/6), med.-crs. SAND, some gravel and
cinders from 2.0' -2. 5', some iron staining from 2.0'-
8.0', trace gravel from 4.0'-6.0', small band of coal
and pebbles at 13.75', poorly sorted from 2.0'-6.0I,
well sorted thereafter, moist down to 10.0', wet
thereafter, no reaction to HCL down to 11.75', strong
reaction thereafter.

Gray (10YR5/1), CLAY, wet, strong reaction to HCL.

End of Boring at 20.0'.
* Submitted for VOC analysis

0*tal«d by CAW 1 of 1
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TECHNOLOGY. INC.
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BIASED

WELL NUMBER »*

QiaaTfr Corn-ail

DRILLING LOG

Elkhart. IN

9

T.ac a**:.

PROJECT NO.: 402-142-9207

20.0' ntam.i.r- 8"
6.5'

Unflth: 10.0'

6. 22'

i Assoc. onto* u«thod: Hollow Ste«
Oi.lfcsltr Rita Bo je

tM*» started: 1115
ended : 1515

2

- 2-

- 1-
- 0-
- 1-

2-

- 3-
- 4-

- 5-

* 6-
- 7-

— o—»

- 10-

- 11-

- 12-
-13-

- 14-

-15-

- 1«c

- 17-

18-1

19-

•» ^B

i

*ls
—1

1

1

I
^ 1
r*

* • «

*•
i-

•.-
'•<•- _ "-*— •

.. ™ .
*: - "!•
*• _ -."

:; - V
• ••

?v * 2»*^
*i. > <
• _ • *••

f"r*?«'• •• »•

•• «*\»

•̂  ""«?*•
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Description/Sol Ctoasificotion
(Color. Texture. Structures)

Ground Elevation: 737.08

FILL MATERIAL, black cinders, sand and gravel, poorly
sorted, «o1st. *> reaction to HCL.

Dark Brown (10YR4/3). to Black (10YR2/1). «ed.-crs.
SAND aixed with sow cinders froa above fro* 2.5'-4.0',
gradually changing fro* poorly sorted to well sorted at
5.51. color changes to Grayish Brown (10YR5/2) at 6.0'.
•oi st down to 6.5'. wet thereafter. *> reaction to
HCL.

Gray (10YR5/1). crs. SAND AND GRAVEL, poorly sorted.
with Olive Brown (2.5Y4/4). aottlinq between 13.0' and
14.0'. wet throughout. Strong reaction to HCL below
8.0'.

.

i .

Gray (10YR5/1), fine SAND, veil sorted, wet.
TH f̂.fi Strong reaction to HCL.
• *̂ *̂l*"J

•• Gray (10YR5/1), CLAY. wet. Strong reaction to HCL. j

End of Boring at 20.0*.
— — •

\ • Sutaltted for Priority Pollutant Analysis.
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